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Editorial 


Inland ports form a class of their own, with their special 
« ‘ficulties and also their special advantages. Sheltered from 
t_c onset of heavy seas and saved the expense of costly protective 
v orks, their peculiar handicap is generally the necessity for a 
1 ctification and development of the navigable channels by 
vaich they are approached. But once this trouble has been 
s. Usfactorily disposed of, they offer the advantage of a spacious 
1-gional environment generally capable of considerable 
c mmercial expansion. 

[pswich is a port of this class. It is just about a dozen miles away 
from the coastline, at the head of the Estuary of the River Orwell, 

which, on account of the existence of a bar across the entrance 
0! Harwich Harbour, the navigable depth is at present limited 
t. 19-ft. at L.W.O.S.T., though the rise at high water springs 
alfords an additional 13-ft. The average net register tonnage 
o! vessels using the port is small—about 200; but ships up to 
500-ft. in length and 3,500 tons burthen can be accommodated 
at moorings. 

Ipswich has considerable reputation as a manufacturing 
contre. It is noted for its engineering works, its agricultural 
machinery and its goods handling appliances. Its products are 
despatched far and wide, and readers of this Journal will be 
familiar with names which are ‘‘ household words "’ and which 
have appeared in our advertisement columns. 

When so much is already known, it is needless to expatiate at 
length, and the leading article in this issue will supply all the 
particulars necessary for an appreciation of an _ active 
commercial community and of a port which, if classed among 
the minor ports of the country, has, at any rate, a thriving and 
important trade. 

Cargo Loading Delays at British Ports. 

The war-time Customs system of pre-entry of goods fo 
export, as introduced by the British Government, has met with 
some strong criticism from the Hon. L. H. Cripps, Director of 
Altred Holt and Company (Blue Funnel Line), a_ leading 
Liverpool ship-owner and chairman of a_ special committee 
comprising representatives of various shipping and commercial 
associations, the Port of London Authority and __ others. 
According to a press report, Mr. Cripps stated in an interview 
that, following representations made by the Committee at a con- 
ference with representatives of the Board of Trade and H.M. 
Customs and Excise, Government Inspectors were sent to 
l\verpool to examine the working of the pre-entry system at 
t port. In the course of their investigations they were 
ii formed by a shipping official that a vessel working under the 
s.stem had missed the convoy and sailed two days late, the 
rason given being that cargo was loaded at the rate of only 94 
tcns per gang-hour instead of the normal pre-war rate of 14 
tons per gang-hour. Obviously, this had the concurrent effect 
© increasing the cost of labour by a very considerable amount. 
\». Cripps maintained that the primary object of the system 
‘1s not being achieved, and that it was costing the country 
sme two millions a year. If his contention is correct, the 
natter calls for prompt attention with a view to a revision of 
t.e procedure in order to enable outgoing cargoes to be dealt 
\\ th more expeditiously. 

Commenting on the criticism, the chief of an important 
\ crseyside firm of wharfingers and stevedores is reported to 
have explained: ‘‘ The stowage of ships is frequently adverselv 
a ‘ected by reason of the fact that hundreds of packages and 
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cases are lying on the quay waiting the passing of the pre-entry 
and the immediate cost to the shipowner, now the Government 
in consequence of his men having to search the quay to 
shipments which have been passed and which perforce ar 
mixed with unpassed shipments, is heavy, and the cost to the 
nation through ships lying unnecessary days in port is unknown 
But it can be safely said that many foreign ships chartered at 
exorbitant rates of freights would not have to be called int 
service if this order had not been issued by the Customs 
Authorities.’”’ 


The Resuscitation of British Canals. 


A significant step was taken by the Government when the 
Minister of Transport announced in the House of Commons at 
the end of March that he had asked the representatives of the 
canal industry whether, on the basis of some measure of financial 
assistance from the Government, they could tormulate practical 
plans for carrying more traffic by canal. Measures, he added 
had been taken to bring the facilities offered by the canal 
carriers to the notice of traders and Government departments 
This is welcome evidence that interest is at last being evinced 
by the State in a means of transport which has been sadly 
neglected for many years. As urged in the columns of this 
Journal, there is abundant scope for the development of tuland 
water traffic in this country and it should prove a valuabl 
alternative to transport by rail and road. 

A difficulty which is being experienced by reason of war-tim 
conditions is a shortage of canal boatmen, many of whom have 
been drafted, or have drifted, into other services. The Ministry 
of Labour has the matter in hand and will, no doubt, take steps 
to remedy the situation. 

Some twelve and a half million tons of goods are at present 
carried every year on the canals of this country, as compared 
with 333 million tons in 1913, and they are capable of dealing 
with a much larger quantity than this, if properly and 
efficiently organised. 


Norwegian Ports and the War. 


During the past month the ports of Norway have occupied a 
very conspicuous place in the news sheets and in particular 
Narvik has come in for a good deal of notice. It has been 
in fact, the fons et origo of the German invasion of Norway 
and Denmark, occupying as it does a vital strategic position in 
Scandinavian commerce as a loading port for the export of iron 
ore from the mines of the Kiruna Mountains in Northern 
Sweden. Germany has hitherto been drawing a large quantity 
of ore from this source and so flagrant a breach in the blockad« 
naturally attracted the attention of the Allied Powers, who 
have been anxious to stop these supplies. They took an 
important step in the early part of the month by laying a 
minefield in Norwegian territorial waters to prevent German 
vessels from approaching Narvik otherwise than by the open 
sea, and so exposing them to naval attack. This mov 
however, was more than countered by the simultaneous 
occupation of the port by Nazi forces. With these and _ the 
subsequent successful military operations to regain possession 
for the Allied Powers we are not concerned and, indeed, at the 
moment of writing, so abrupt is the turn of events, that it is 
impossible to forecast what the situation will be by the tims 
these lines are published. 

It was announced in the Notes of the Month of our last issue 
that a new quay for the accommodation of the iron ore traffic 
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at Narvik was then in course of construction. It has since 
been stated in the press that the new quayage will extend to a 
length of 858-ft. and that there will be bertnage for vessels up 
to 10,000 tons. This development, which was being executed 
with Swedish capital, to be redeemable in nine years, was 
intended to be equipped with modern loading and unloading 
appliances, in addition to railway sidings, an essential adjunct 
to the single line serving to connect the port with the mines in 
Swedish territory. What changes will result from the military 
occupation can only be a matter for conjecture. It is to be 
imagined that the quay has suffered considerable damage from 
gunfire. 

Limiting our observations necessarily to the status quo 
ante bellum, the ore traffic has been very considerable, making 
Narvik as regards tonnage handled, probably the premier port 
of Norway. Between seven and eight million tons of ore have 
been shipped annually, not all of which went to Germany, an 
appreciable portion being destined for Great Britain. In 
addition, there was a considerable export of wood pulp and 
cellulose, while British coke was an important import. 

Narvik is not the sole available route for the conveyance of 
the Swedish ore, the traffic being shared with the Swedish port 
of Lulea in the Gulf of Bothnia. Unfortunately, the Baltic 
port is ice-bound for most of the winter, whereas Narvik, under 
the beneficent influence of the Gulf Stream, remains unimpeded 
throughout the year. During the past severe winter many of 
the navigable channels in Norwegian waters were frozen over, 
accounting, no doubt, in some measure for a definite reduction 
in the quantity of ore shipped to Germany, compared with the 
returns for the corresponding period of last year, though the 
British Naval blockade may also have been a factor. 

Other Norwegian ports which have obtained unfortunate 
publicity in connection with the invasion are Oslo, the capital, 
chief seaport of the country and the focus of its foreign trade; 
Bergen with a fine harbour, a port of call for large liners and a 
seaplane base; Trondheim, formerly the capital city, an 
important railway junction on the West Coast as well as an 
airport; and Kristiansand which also possesses a_ sheltered 
harbour with extensive quayage. 

Our readers will perhaps recall that Oslo was the subject of a 
leading article in our issues of August and September last. 


Harbour and River Control in the United States. 


The Proceedings of the 28th Annual Convention of the 
American Association of Port Authorities contain information on 
a variety of matters which were dealt with at the Milwaukee 
Conference in the Autumn of last year. Most of the subjects 
discussed, and the resolutions passed at the conclusion of the 
Conference, were naturally of more particular, and even purely, 
local interest to transatlantic port officials, but, in so far as 
they have a wider range, it is appropriate to refer to a few of 
their salient points. 

Allusion can, accordingly, be made to the agitation which is 
evidently in progress in America to take away from the 
U.S. Army Corps of Engineers the functions which have 
hitherto been exercised by that body in regard to the 
development of American ports, harbours and rivers, and place 
them with the National Resources Planning Board or some 
kindred authority. The Convention felt so strongly on the 
inadvisability of this step that they not merely passed a 
resolution by unanimous vote ‘‘ favouring and urging the 
retention of the Corps of Engineers, because of its long, 
honourable and highly competent experience in the function and 
duty of conducting all surveys, planning and execution of 
works connected with the navigable waters of the United States,”’ 
but they called on the members of the Association to move their 
respective governmental bodies—whether municipal, county, 
state, district or regional—to pass similar resolutions to be 
forwarded to Senators and Congressional Representatives. 

The connection of the U.S. Army Corps of Engineers with 
harbour and river development is peculiar to the United States, 
and may occasion some surprise to readers elsewhere. In other 
countries, as, for example, Great Britain, such work lies in the 
hands of the various local port authorities, conservancy boards 
and river catchment boards and is treated as a branch of civil 
and not of military engineering. Apparently the difference in 
practice is attributable to a feeling prevailing in America that, 
in the interests of national safety, the maintenance and 
improvement of port channels and approaches are best left in 
the hands of the War Department, despite the apparent 
incongruity of combining such functions with military affairs. 

According to Article V of the United States Constitution, 
Congress makes provision for river and harbour improvement 
works on its own general authority, administered under the 
direction of the Secretary of War, who is commissioned with the 
responsibility for the execution of the works sanctioned. The 
Chief of Engineers is in charge of the Corps of Engineers and 
the Engineer Department. Under him is the Board of 
Engineers for Rivers and Harbours, composed of seven of the 
senior officers of the Corps of Engineers, who have had wide 


experience in river and harbour matters. It holds its sessions 
in Washington. 

It must ve frankly and fully admitted that the arrangement, 
though somewhat alien to English ideas, has worked remarkably 
well. The Corps of Engineers has been energetic and zealous in 
the discharge of their duties, and not the least valuable part ot 
their achievement has been the compilation and publication ot 
the admirable ‘‘ Port Series,’’ classifying and detailing the fullest 
and latest information (commercial as well as technical) about 
ports on the United States seaboard. The publications under 
this head have been noticed in these columns from time to tin 
as they have appeared. 

To those acquainted with the work performed by the Corps 
of Engineers, the terms of the resolution above cited will | 
accepted as a reasonable and justifiable tribute to its efficien: 
and capability. Backed by the authority and prestige of tl 
American Association of Port Authorities, the resolution shoul! 
carry due weight with the American Public. If a system worl 
well, there is no need to change it on the ground merely of it 
anomalous constitution. 


The Ministry of Transport and British Ports. 

Speaking at Norwich recently the Minister of Transport max 
the following reference to British port affairs:— 

‘One of our main concerns 1s the ports. Through ot 
seaports we draw the very means of existence. Cut off from tl 
sea and the seaways to other lands, the life of the nation woul 
be strangled. The war has created special problems for tl 
ports. ‘Lhe convoy system means that, instead of ships comil 
into the port one by one, a large number arrive together, wit 
all the difficulties that arise from sudden bursts ot work; an 
those ships may be using ports other than those to which the 
would normally be sent. 

‘‘ Long before the war we made plans for dealing with the: 
unusual conditions. Port Emergency Committees, consistin 
of men who know all about the management of the particul: 
port, representatives of labour, and ot users of the port a 
now working with wide powers given to them by tl 
Government to make sure that the cargoes of vessels are cleart 
as quickly as possible and the prevent the quayside and she 
being blocked with masses of waiting goods. Every day lo 
in waiting for a berth, or waiting to unload cargo means o1 
day less for the effective use of the ship. 

‘““ Our next task is to prevent congestion on the land side « 
the port—on the railways on the roads and on the canals whic 
are taking the goods to other places for manufactur 
distribution and consumption; congestion and delays behind 
port soon react on the port itself. For this reason there is th 
most intimate day-to-day contact between the Port Committ 
and local officers representing the different kinds of inland 
transport.”’ 

The Ministry’s intentions, we freely admit, are of the best 
but there is sometimes reason to doubt whether the measures 
they adopt, or approve, are calculated to achieve the result 
aimed at. There has been occasion to call attention to th 
lamentable neglect of the canals, while, as will be seen from 
preceding comment, the much vaunted pre-entry Customs system 
is open to serious criticism. 


The Panama Canal. 

A short time back it was announced in the press that 
the United States Government was about to embark on the 
duplication of the locks of the Panama Canal, partly with 
view to reducing the risk of possible destruction or blockag 
of the single set of locks by hostile aerial action. The project 
however, has since received a set-back, which will occasion 
some delay in its realisation. The House Appropriation 
Committee of Congress has disapproved the allocation of funds 
amounting to 15 million dollars proposed for commencing th: 
work. Instead, the Committee have sanctioned _ th 
expenditure only of $850,000, over and above the regula: 
appropriation for maintenance and operation. This modest 
sum will suffice for the preparation of plans and specification 
for the new locks. The Committee felt that the scheme was 
‘“ being pushed too rapidly ’’ and that from a traffic point o 
view the new locks would not be required before 1960. 

It is obvious that as regards the present military situation, i 
would be impossible to construct the new locks in time to be o 
service. They will require several years to bring int 
commission and probably (indeed it is devoutly to be hoped! 
there will be a long period of tranquillity following the conclusio: 
of hostilities, during which constructional operations can b 
carried on without let or hindrance. As a matter of fact, th 
United States authorities are at the present time spending near! 
forty million dollars on protective works along the existin: 
Canal and its appliances. 

The preliminary work in preparing the detailed plans an: 
drafting the specifications for the new locks will occupy a coup! 
of years. Meanwhile, the Canal capacity appears to b 
adequate for present needs, and the risk of a disabling hit by : 
bomb on the lock gates is slight. 
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View of Cliff Quay from across the River Orwell. 


The Port of Ipswich 





A Thriving Inland Port on the East Coast 


SPECIALLY CONTRIBUTED. 


Geographical Position 


HE Port of Ipswich lies at the head of the estuary of the 
River Orwell, Suffolk, latitude 52° 4’ N., longitude 1° 10’ 
K., and is eleven and a half miles inland. Its geograph- 
ical position makes it a convenient distributing centre for 
an extensive area, for the reception of raw materials and for 
Continental trade. The port is served by the Eastern Counties 
main lines of the London and North Eastern Railway with 
through services to London (70 miles), the Midlands and the 
North. These factors have made Ipswich an important indus- 
trial centre and here there are factories, large engineering works, 
flour and grain mills, chemical manure works, timber yards, 
oil and spirit depéts, all of which are served by the port, sur 
rounded by a charming countryside immortalised by the paint- 
ings of Constable and Gainsborough. 


Historical 

The origins of the town and port are obscure, but Ipswich 
existed as early as the ninth century, and by the year 1280 the 
trade of the port was of sufficient volume to warrant the appoint- 
ment of a Collector of Customs. In Plantagenet times it was 
one of the King’s Ports, and was made a Staple Port in 1404. 
During the reign of Edward I the chief exports were wool, sheep- 
skins and leather. With the introduction of Flemish weavers by 
Edward III in 1331, the art of weaving cloths was learnt and 
for the next two and a half centuries these manufactured 
products were exported and the port became increasingly 
prosperous. As the seventeenth century progressed, however, 
the woollen industry was gradually transferred north and west 
and the trade of Ipswich declined accordingly. About the middle 
of the eighteenth century trade again increased, mainly in corn 
and malt and in the importation of coal. 

Shipbuilding, too, was an industry of this port as late as the 
middle of the nineteenth century. Between 1804 and 1813 no 
less than 39 war vessels were built at one shipyard alone. With 
the increase in the size of ocean-going vessels, however, the ship- 
building industry declined and ultimately disappeared. 


Administration 

The administration of the port in its early days was in the 
hands of the civil authorities and little was done to improve the 
existing facilities or to maintain the navigable approach channel. 
\n Act of Parliament of 1805 authorised the River Commissioners 
o levy certain duties on goods and shipping in order to provide 
unds for the ‘‘deepening, widening, cleaning, altering and other- 
ise improving’’ the river. The Dock Commission was con- 
tituted in 1837 by the Ipswich Dock Act and in 1852 the 
ommissioners became a corporate body. 

The present port authority is the Ipswich Dock Commission 
hich is responsible for the administration of the Dock and the 
mservancy of the River Orwell. Its jurisdiction extends from 
n imaginary line drawn from Shotley Point to Fagborough Clitf 
1 the estuary of the River Orwell (the limit of the Harwich 
larbour Conservancy Board) to Stoke Bridge, Ipswich. 
Ipswich Dock Commissioners hold office for three years at the 
id of which period they are re-elected or re-appointed. 

The present membership is as follows:— 

Chairman: R. Paul; Vice-Chairman: S. Armstrong. 
Appointed by the Corporation of Ipswich:—F. H. Warner, 
ir W. Reavell, J. H. Harrison, F. Head, G. T. Baylis, E. L. 
Hunt, F. C. King. 


Appointed by the East Suffolk County Council:—F. G. C. 
Fison, F. L. Bland, W. Wilson. 
Elected by Payers of Dues: 

ings. 

Elected by Payers of Rates:—O. Tetsall, S. Armstrong, C. L 
Paul, R. Paul, C. Tripp, W. G. T. Packard. 

Principal Officers:—Clerk and Solicitor: W. Ward; Collector 
and Accountant: R. Sharp; Harbour Master and Dock Supet 
intendent: J. M. Coates; Assistant ditto: F. D. Gardner; 
Engineers: Miller, Son and Clarke; Auditors: Ensor, Son and 
Goult, Chartered Accountants. 


Daman, G. G. Good- 


J. H. P. 


Ipswich Dock 


At the beginning of the nineteenth century only the smallest 
vessels were able to use the Port but the River Commissioners 
appointed in 1805, caried out a programme of deepening and 
widening the channel. The Ipswich Dock was built under 
powers conferred by the Act of 1837 and the first ship passed 
through the lock in November 1841. The dock was formed by 
cutting off an ‘‘L’’ shaped portion of the river where it began 
to broaden out at the head of the estuary. At the time the dock 
was opened it was the largest in England, being some 30 acres 
in extent. An Act of 1877 gave powers to build a new entrance 
lock at the southern end of the dock. This new entrance lock 
was opened in July 1881, and proved adequate for the next 25 
years. 

The Approach Channel 


Consequent upon the building of Ipswich Dock the river was 
dredged and the port was increasingly used by larger types of 
ships. The dredging of the river channel has been one of the 
chief concerns of the port authority since the beginning of th 
nineteenth century. The depth of water on the bar of Harwich 
Harbour, however, sets a limit to the size of ships that can enter 
the Port of Ipswich. In 1897 it was decided to dredge to nineteen 
feet below L.W.O.S.T. and the work was completed in Septem- 
ber 1931. This channel is from Harwich Harbour to Ipswich 
Dock where the rise of the tides is 13-ft. springs. 
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Port of Ipswich—continued 


The Present Day Port 


The present day port is dealt with under the following three 
headings:— 
1. Ipswich Dock. 
2. Cliff Quay. 
3. Butterman’s Bay. 
Ipswich Dock 


The Dock is 26} acres in extent and has two arms approxi- 
mately 2,230-ft. and 1,830-ft. in length respectively, its greatest 
width being about 440-ft. The dock varies in depth from a few 
feet at some of the privately-owned quays on the north and east 
sides to 20-ft. at the more recently constructed berths. 

The entrance Jock is 300-ft long and 50-ft. wide with the 
following depths at the outer sill:— 

H.W.O.S.T, 23-ft. 6-in. T..W.0.S.T. 10-ft. 
H.W.O.N.'. 21-ft. L.W.O.N.T. 12-ft. 

Owing to the shape of the lock-p:t, modern vessels require the 

following clearances:— 


Beam Clearance Beam Clearance 
40-ft. 3-ft. 42-ft. 4-ft. 
45-ft 5-ft. 48-ft. 5-ft. 6-in- 


The quays on the north and east sides of the dock are those 
constructed when the dock was originally built, and the quay 
walls were piled for a depth of water alongside to accommodate 
the small ships of that period. At these quays only barges and 
small coasting vessels can be discharged. With the exception of 
the Common Quay where the Custom House (the office of the 
Dock Commission) is situated, this section of the dock is 
privately owned, the principal firms being:— 

R. and W. Paul, Ltd., Grain Warehouses and Flake Mill. 

Ransomes, Sims & Jeffries, Ltd., Foundry. 

Fison, Packard & Prentice, Ltd., Fertiliser Industries. 

Mellonie & Goulder, Ltd., Coal Depét. 

British Oil and Cake Mills, Ltd., Warehouse. 

Cranfield Bros., Ltd., Flour Mills. 

Ipswich Gas Light Co., Gas Works. 

Meux Brewery, Ltd., Malting. 

Ipswich Steamship Co., Ltd., Coastwise services to Hull, 
Grangemouth and Glasgow. 

Some of these berths are specially equipped with bucket 
elevators, grabs, cranes, etc., to deal with the specific trades 
referred to above. Larger vessels are discharged at the Com- 
missions Quays on the other two sides of the dock. Brief des- 
criptions of the principal berths are appended. 

The South West Quay is 800-ft. in length, and is provided 
with three 5-ton electric cranes used for the discharge of stone 
and coal. 

Tovell’s Wharf and End Quay, 600-ft. and 420-ft. in length 
respectively are equipped with two 5-ton electric and one 4-ton 


electric cranes. These quays are used for the discharge of bulk 
cargoes such as coal, road-stone, phosphate, pyrites, timber, 
etc., and for the loading of scrap metal and burnt ore. 

The Public Warehouse Quay, as its name implies, serves the 
principal warehouse owned by the Commission. It is 340-ft. 
in length and is equipped with two 5-ton mobile steam cranes 
and four electric whips. 

Flint Wharf, 300-ft. in length, has a bonded warehouse with 
a storage capacity of 5,000 tons. 

In the New Cut, just below Stoke Bridge, is a tidal quay 
adjacent to the oil mills owned by the British Oil and Cake Mills, 
Ltd. 

Cliff Quay 

Cliff Quay is a deep-water tidal quay, 1,800-ft. in lengih 
built of reinforced concrete. It lies on the west bank of tx 
River Orwell, 300 yards from the Ipswich Dock Entrance 
Behind the quay is 50 acres of land owned by the Commisione 
much of which has been leased to industrial firms. The qu 
has a depth of 26-ft. of water alongside at low water and vess 
capable of entering the port remain afloat at all states of tic 
tide. Tankers bringing oil and spirit for the Anglo-Americ :n 
Oil Co., Ltd., National Benzole Co., Ltd., and Shell Mex a 
B.P. regularly discharge here. The construction of this qu y 
was commenced in 1923 and the first section was completed | y 
1925, the second by 1929 and the final 600-ft. was completed n 
1938. The quay is well equipped, having two 3-ton, two 5-to 1, 
and two 53-ton electric level luffing cranes. There are rail aid 
road facilities and special berths with sunken pipe lines conne ‘t 
with the oil companies’ depéts at the rear of the quay. In adc - 
tion to the oil companies mentioned the following firms ha 
premises at the rear of Cliff Quay:— 

Gabriel Wade and English, i.td., Timber Storage. 
Suffolk Chemical Co., Ltd., Chemicals. 

Fison, Packard and Prentice, Ltd., Fertilisers. 
Crowe, Catchpole and Co., Ltd., Stone Depdot. 
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Vessels of the following lengths and draughts can proceed 1 
the river and be accommodated at Cliff Quay at either sprin: 
or neap tides:— 


Overall Length Corresponding Maximum Draught 


420-ft. 23-ft. 6-in. 
430-ft. 23-ft. 
440-ft. 22-ft. 6-in. 
450-ft. 22-ft. 
460-ft. 21-ft. 6-in. 


Butterman’s Bay 
Large vessels which are of too great a beam to enter Ipswi 
Dock, or need to be lightened to enable them to pass the lock 
sill, are accommodated at moorings in Butterman’s Bay, 35° 


miles downstream, and about 5 miles from Harwich Harbour 








Discharging Cargo into Lighters. 
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Port of Ipswich—continued 


Here there are three deep-water berths outside the navigable 
channel. Vessels are discharged overside and the moorings are 
frequently used for the discharge of bulk grain. The grain 
cargoes can be transhipped for export seawards, or brought up 
by barges, lighters and small steamers to the mills and ware- 
houses at Ipswich. The dimensions of these berths are as follows: 


Feet in Length Feet in Depth L.W.O.S.T, 


No. 1 445 eee “ge 23 
No. 2 650 soe eee 28 
No. 3 550 ee ose 28 


Ships up to 482-ft. in length and 5,359 net register tons have 
been discharged at these moorings. Bulk grain is usually dis- 
charged by bagging in ship’s hold and then conveying it by 
chutes into small coasters or barges. 

Port Facilities 

There is a patent slip for dry-docking purposes, the proprietors 
being the St. Clement’s Ship Yard, Ltd. This slip has an 
extreme length of 420-ft., a cradle 100-ft. long, and a lifting 
capacity of 800 tons. The draught on the keel blocks, 
H.W.O.S.T., is 11-ft. forward and 17-ft. aft. 

The Dock Commission undertake the loading and discharging 
of vessels both within the Dock and at Cliff Quay, and the 
warehousing of goods, including weighing and sampling. 

Four weigh-bridges are maintained by the Commission, two 
at Cliff Quay (one for rail traffic and the other for road traffic), 
one at the South West Quay for road or rail traffic, and the 
fourth at New Cut East for road traffic only. 

Steamers of any size capable of entering the port can be 


bunkered at short notice, and in Ipswich Dock there is a 
privately-owned electric transporter. 
Water is supplied by the Commission and ballast can be 


obtained locally if required. 
Trade. 

The shipping using the port has steadily increased from the year 
1919, the peak being reached in 1936. Since then it has remained 
at a more or less even figure. The number and net register 
tonnage of vessels entering the port for the year ended 25th 
March 1939 were 2,211 vessels totalling 442)204 N.R.T. A 














An Oil Tanker at Cliff Quay. 


comparative statement showing the net register tonnage of vessels 
entering the Port of Ipswich is set out below. 


N.R.T. N.R.T. 
1874-5 125,732 1884-5 141,113 
1894-5 198,999 1904.5 259,642 
1914-5 272.925 1924-5 280,277 
1934-5 414,386 1935-6 512,394 
1936-7 510,909 1937-8 484,185 
1938-9... 442,204 
The principal imports and exports during the year 1938-9 
consisted of:— 

Imports Exports 
Coal Barley 
Maize Burnt Ore 
Meal and Feeding Stuffs Flour 
Petroleum and Motor Spirits Machinery 
Phosphate of Lime Maize 
Pyrites Superphosphates 
Road Granite 
Timber 
Wheat 

Cargoes were dealt with from Canada, Australia. Cuba, 


Argentina, Spain and Portugal. The port had considerable trade 
with most of the near Continental and Baltic ports. 


Finance. 


The capital value of the Ipswich Dock Commission under- 
taking now amounts to £623.583. which amount has been 
raised by Loans on Mortgage Debentures, 1852, bearing 3} per 
cent. interest, and by other Loans at various rates of interest. 





The Commissioners’ revenue is derived from (a) Rates and 
Duties including Tonnage and Coal Duties and Import and 
Export Rates, and (b) from the Traffic and Warehouses Depart- 
ment including cranage, deliver; and shipment charges, ware- 
housing, wharfage, etc. The revenue for the year ended the 
25th March, 1939 amounted to over £70,000. 





Liverpool Tidal Institute 





Excerpts from the Annual Report for the Year 1939 


Research. 


The intensive study of the structure of a tidal current has been 
continued. 

From the observations of 1936 and 1937, the forces of intern] 
friction were calculated. The results were so unexpected as 
make it desirable to secure further confirmation. When oppor- 
tunity next occurs it is proposed to make new measurements f 
the horizontal pressure-gradients. 

The work at sea in 1939 was carried out during five weeks n 
July and August, again in the region to the south of the Ise 
of Man. By means of the electrically recording meter, curre! 
were measured at three stations on a line through the stations t 
which currents were measured in 1936 and 1938. We now ha 
records from four stations in this line, which is approximate y 
perpendicular to the shore and to the direction of the tid | 
currents, viz., at 2, 4, 6 and 8 sea-miles from Port St. Ma 
Harbour. In the near future it is hoped to have all these recor: s 
analysed. 

Mr. Corkan has made very good progress in his study <f 
storm-surges in the North Sea, a piece of research which wi: 
commissioned by the London County Council. He has di - 
covered relationships between the non-tidal variations of se: - 
level at Southend and the preceding meteorological situation 
over the North Sea, which are truly remarkable. 

Much work has been done for the International Association « 
Physical Oceanography in the preparation of a volume, now i1 
press, on ‘‘ Monthly and Annual mean heights of sea-level.”’ 
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Instruments and Machines 


Mr. Doodson has designed and constructed a visual record 
for his electrically transmitting current-meter. This recorder 
much simpler than the automatic recorder which has previous! 
been used with the meter. By its means, either the speed or th 
direction of the current at any instant may be read directly on 
scale. During the work at sea in the summer of 1939, both 
recorders were used systematically. Once per hour the auto 
matic recorder was stopped, the cable was connected to the 
visual recorder and readings were then taken from this recorde1 
The visual recorder was particularly useful in studying th 
relation between the fluctuations of the speed-record and th 
motion of the observing boat. 

A new Munroe calculating machine hes been added to th 
equipment. 

Tidal Analyses and Pred‘ctions. 

The Hydrographic Department of the Admiralty has con: 
tinued to be the principal authority to whom predictions are 
supplied; in many instances the Department is the direct or 
“‘prime’’ purchaser; in others it acts as agent for the Dominions 
and the Colonies and Port Authorities, and there is also a system 
of interchange with other countries. i 

By an arrangement made with the Hydrographer and with 
H.M. Stationery Office, copies of the tidal predictions can be 
supplied by the Liverpool Observatory and Tidal Institute to 
publishers of almanacs on certain conditions of payment and 
of acknowledgment of copyright. This applies not only to il 
predictions computed by the Observatory and Tidal Institut: 
but also to others published in the Admiralty Tide Tables. Thus 
if for any port in the British Isles there is an officially approved 
prediction, there will not normally be any alternative prediction 
issued by this institution. 

Predictions for minor ports have again been prepared on an 
extensive scale. As a rule the predictions can be derived by th 
use of differences on the standard predictions for the mos 
important ports and a separate section has been given to a lis‘ 
of the predictions so made, under the heading of Derived Pr 
dictions. Where predictions are made by the direct use of th 
harmonic constan‘s for a port the predictions are tabulate 
under the heading of Standard Predictions. In a few instanc: 
these Standard Predictions are not those made for official us« . 
but the reason for this is that difficulty has been encountere 
in obtaining consent to the use of the official predictions cor 
cerned. 

As in the previous year, official predictions, on a basis « 
exchange, have been supplied by the Ministére de la Marine 
Paris, and the Algemeene Dienst van den Rijkswaterstaat 
’s-Gravenhage, supplementing the arrangements referred to above 
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Barge “ Melbourne ” discharging a load of Wéheat.deom Adelaide, Australia. 
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Discharging Coal at Tovells Quay. 








Tides at Fremantle, Western Australia® 


By ALLAN BENNETT, B.E., B.C.E., A.M.I.E.Aust. 


Summary 


A study of the tides at Fremantle was undertaken by the 
author, firstly, because he wished to enlarge his meagre know- 
ledge of the subject of tides generally, and, secondly, because 
he haa been informed that the prediction of tides at Fremantle 
had proved to be unsatisfactory. In the course of his investiga- 
tions one of the reasons for this was discovered, and a method 
gradually emerged for the approximate prediction of tides at 
the port. The results of the investigations are set out in the 
paper. 
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History 

The first specific mention of the tides at Fremantle, Western 
Australia, was in some interesting remarks by Sir William 
Thompson (Lord Kelvin), published in ‘‘ Nature,’’ October 
24th, 1878, p. 670, which merit quotation, as follows:— 

‘“‘The present investigation commenced in the Tidal Depart- 
ment of the Hydrographic Office, under the charge of Staff- 
Commander Harris, R.N., with an examination and careful 
practical analysis of a case greatly complicated by the diurnal 
inequality presented by tidal observations which had been made 
at Fremantle, Western Australia, in 1873-4, chiefly by Staff- 
Commander Archdeacon, R.N., the officer in charge of the Ad- 
miralty survey of that Colony. The results disclosed very re- 
markable complications, the diurnal tides predominating over 
the semi-diurnal tides at some seasons of the month and year, 
and at others almost disappearing and leaving only a smail 
semi-diurnal tide of less than a foot rise and fall. These ob- 
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servations were also very interesting in respect to the great 
differences of mean level which they showed for different times 
of the year, so great that the low waters in March and April 
were generally higher than high waters in September and 
October. The observations were afterwards, under the direc- 
tion of Captain Evans and Sir William Thompson, submitted 
to a complete harmonic analysis worked out by Mr. E. 
Robertst{”’ 

The harmonic analysis referred to in the above abstract was 
made according to a system devised by Sir William Thompson 





_*Paper read before the Perth Division of the Institution of En- 
gineers, Australia, on 29th April, 1939, and reproduced from the 
Journal of the Institution. The Author is Superintendent of Works, 


Fremantle Harbour Trust, Western Australia. 
tAbstract from paper by Captain Evans and Sir William Thompson 
on “The Tides of the Southern Hemisphere and Mediterranean.” 
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(Lord Kelvin). At a later date, Darwin devised an improved 
system, and this has always been used by later investigators, 
To convert Kelvin’s constants at Fremantle into Darwin’s, how- 
ever, it is necessary merely to multiply them by an empirical 
figure of 0.788. 

In March, 1912, the then Government Astronomer of Western 
Australia, Mr. W. E. Cooke, completed the computation of the 
harmonic constants for the years 1908, 1909, and 1910, accord- 
ing to Darwin’s method, and in September, 1912, his successor, 
Mr. H. B. Curlewis, computed the constants for the year 1911. 

Appendix I. shows the comparison between the figures ob- 
tained by the different investigators for the principal tide waves. 

In addition to the principal tide waves, there are 16 others 
of small magnitude with a total semi-range of 0.257-ft. 

If all the semi-ranges are added, there is a grand total of 
2.053-ft. The most interesting point about the harmonic 
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analysis is the fact that the tides are influenced mainly by t! « 
declination of the moon and the sun; viz., the values of A f 
K, O and P are 0.438-ft., 0.325-ft., and 0.119-ft. respectivel) . 
The usual lunar and solar semi-diurnal tides are relatively w. - 
important; viz., the values of H for M, and S, are 0.117-ft. an | 
0.111-ft., respectively. This explains why tides at Fremant 
are mainly diurnal. The solar annual tide, however, is ve! 
important, H being 0.364-ft. 

From the foregoing remarks it will be seen that from previous 
investigations a fairly complete harmonic analysis has been 
made, and there exists sufficient data to enable predictions of 
the tides to be made in the harmonic analysis tide predictio 
machine. Such predictions are undertaken at the Liverpox 
Observatory and the Tide Institute, and also by the Unite:! 
States Geodetic Survey Department. 

Tide Records and Datum 

The tide is recorded automatically by a _ Bailey’s patent 
machine situated at Arthur’s Head on the southern side of th 
entrance to Fremantle Harbour. The tide is recorded to 
vertical scale of 1-in. to 1-ft., and a complete month’s record i 
taken on one sheet to a horizontal scale of roughly 1}-in. to a 
day. These records have been taken since 1897 and there ar 
available to-day, therefore, observations extending over 4! 
years. The datum for the gauge is lowest low water, which was 
fixed by the late C. Y. O’Connor, then Engineer-in-Chief o! 
the Public Works Department of Western Australia. 

According to the harmonic analysis: 
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Lowest low water=2.120—2.053=0.067-ft. on the gauge 


This figure proves that the setting of the tide gauge is correct t 
an inch. 

It might be pointed out that the Admiralty charts are based 
on a datum of Indian Spring Low Water, and this level is giver 
on the tide gauge by 

A,—(M, + S, + K, + O,) where— 


A, = height of mean sea level above the zero of the 

tide guage _ oo --- = 2.120 ft. 
M, = semi-range of the principal lunar semi-diurnal 

tide _ oes oe = 0,117 ft 
S, = semi-range of the principal so'ar semi-diurnal 

tide ose iv = 0.111 ft 
K, = semi-range of the Luni-solar tide = 0.488 fr. 
O, = semi-range of the Lunar-diurnal tide = 0.825 ft. 
A, —(M, +S, + K, + 0,) = 1.129 ft 
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Tides at Fremantle, Western Australia —continued 


and this 1s the height of the zero of the Admiralty gauge above 
the zero for the Fremantle Harbour Trust gauge. 

Roughly speaking, therefore, the soundings on the Admiralty 
charts should be reduced by 1-ft. to make them correspond to 
those taken by the local port authorities. 


Author’s Investigations 


An investigation of the records showed that the height of the 
tide varied from datum to 6-ft. above the datum, the extreme 
readings being approached not more than once a year. Ex- 
amination of the records showed also that there was a_pre- 
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cominating diurnal tide with a range not exceeding 3-ft. The 


amplitude, however, varied considerably, and for 20% of the 
time the diurnal tide seemed almost to vanish, and semi-diurnal 
tides with a range not exceeding 1-ft. predominated over the 
diurnal. These semi-diurnal tides predominated for three or 
four days at fortnightly intervals. 

The mean sea level was subject to large variation. The aver- 
age for the year 1933 was 2.27-ft. above datum, but during the 
year it varied from a minimum of 1.4-ft. above datum to a 
maximum of 3.66-ft., or a range of 2.26-ft. Evidently the first 
thing to do was to endeavour to ascertain the cause for this large 
variation. Accordingly, the mean sea level for the year 1933 
was plotted. From observation is was readily seen that there 
was an annual tide wave of an amplitude of 0.74-ft. The lowest 
level of this annual wave was 1.90-ft. above datum in mid- 
summer, the highest level being 2.64-ft. above datum in mid- 
winter. This annual wave was that shown in the harmonic 
analysis as the solar annual tide wave of semi-range = 0.364-ft. 
It was directly proportional to the declination of the sun. This 
annual wave, however, still left a considerable variation to be 
accounted for. 

Local knowledge at Fremantle was, that when bad weather 
was imminent, high tides were experienced. It appeared to the 
author, therefore, that the level might possibly be affected by 
either wind or atmospheric pressure. Investigation of records 
at Fremantle and at the Perth Observatory showed no definite 
connection between wind force and tide levels. Research into 
records of barometer readings, however, showed that the at- 
mospheric pressure had considerable effect on the sea level. 
Figure 1 shows the mean sea level for the months of July to 
September, 1933, plotted against the average daily barometer 
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reading. The similarity of the two curves is evident. The 
author submits that the evidence justifies stating a definite law 
that the sea level varies inversely as the barometric pressure. 
The exact value of the relation is not quite certain. For the 
year 1933, however, a rise of 1-in. in the barometer reading 
corresponded, on the average, to a fall of 16.4-in. in the mean 
sea level, and vice versa. 

For the year 1933, the average dlaily barometer reading varied 
from 29.38-in to 30.38-in., and the average over the whole of 
the year was 29.92-in. 

Based on the two laws deduced as above:— 

(i) that the mean sea level varied according to the declination 
of the sun; and 

(ii) that the mean sea level varied inversely as the barometer 
pressure in the proportion of 1-in. of barometer reading to 
16.4-in. variation of sea level; 
the graph shown in Fig. 2 was drawn, enabling the mean sea 
level to be obtained. 


Range of Tide 

To enable a study to be made of the remarkable variation in 
the range of the tide, the ranges were plotted for the year 1933 
against both the declination of the moon and of the sun. Figure 
3 shows the results obtained for the months of April, May and 
June. Two conclusions were self-evident from a study of this 
graph:— 

(i) The range of the tide varied according to the declination 
of the moon north and south of the equator; and 

(ii) The range of the tide varied according to the declination 
of the sun north and south of the equator. 
Tiv 
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A third conclusion was reached, but only after studying the 
tide sheets in conjunction with the graph. See Appendix II. 
This was that the tide influenced by the north declination of the 
moon was independent and roughly 12 hours different from 
that influenced by the south declination of the moon, and that 
both tides persisted during the whole of the month. When the 
moon's declination was nil, these tides were equal in magni- 
tude, and semi-diurnal tides occurred. 

As the moon's declination increased, so one tide predominated 
over the other until, when the moon’s declination was a maxi- 
mum, there was only one tide. The relation between the mag- 
nitude of the tide and the moon’s declination is shown in Fig. 4. 

As previously stated, the range of the tide varies according 
to the declination of the sun, its influence being a minimum 
when its declination is zero. Figure 5 is a composite graph 
enabling the semi-ranges of the tide to be obtained for any de- 
clination of the sun and moon. The dominating tides are 
shown in full lines, and the lesser in dotted lines. 


Times of High and Low Water 


An interesting feature was the question of 
the times of high and low water. To obtain 
this, the results of the last 10 years were aver- 
aged and plotted against the times of the 
moon’s upper transit at Greenwich. This 
graph is shown in Fig. 6. 

By taking this long period, it was hoped to 
average out the effect of the lesser tide on the 
predominating tide. No results were taken 
during the period of semi-diurnal tides. It 
will be noticed that the graphs all have the 
same harmonic or periodic form. For all 
practical purposes, however, it is necessary 
only to take the average straight line graph. 
The following general rules were obtained for 
ascertaining the times of high and low water: 








night 3 6amI3 








(i) Moon’s Declination North— 


(a) To obtain local standard time of high water, subtract 
from the time of the moon’s upper transit at Greenwich 3 hours 
10 minutes; 

{b) To obtain the time of low water, add 7 hours 56 minutes. 
(ii) Moon’s Declination South— 

(a) To obtain the time of high water, add to the time of the 
moon’s upper transit 8 hours 42 minutes; 

(b) To obtain the time of low water, subtract 4 hours 33 min- 
utes. 
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These figures slightly differ from those quoted in ‘‘ Brown’s 
Nautical Almanac ’’ for 1938, p. 311, where the constants for 
high water are given as—3 hours 52 minutes and—8 hours 32 
minutes, respectively. 

In the case of tides occurring during the north declination of 
the moon, it will be noticed that the tide rises for roughly 14 
hours and falls in 11 hours. Similarly, in the case of south 
declination, the tide rises for 13 hours and falls in roughly 12 
hours. 

Owing to the varying intervals between the upper transits of 
the moon, these figures can be taken only as rough approxim- 
ations. A more exact method would probably have been to 
express the times as proportions of the interval between succes- 
sive transits of the moon. 


Practical Application 


From the foregoing remarks it will be seen that sufficient data 
now exist to enable an approximate prediction to be made of 
the tides at Fremantle. The following example will show one 
simple application:— 


Appendix I. 
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The time and height of high water are required for 5th April, 
1934; the barometer reading is 29.95. 
Astronomical Data from the Nautical Almanac 


Sun’s declination, 5° 43’ north. 
Moon’s declination, 27° 24’ south. 
Time of moon’s upper meridian passage, 4 hr. 26 min. 

As the moon’s declination is so large, it will be sufficiently 
accurate if the predominating tide only is considered. 

Mean sea level, from Fig. 2,=2.35-ft. 

Semi-range of tide, from Fig. 5=0.95-ft. 

Height of tide at high water 2.35-ft. + 0.95-ft. =3.30-ft. (3.70). 

Correction to be applied to obtain L.S.T. of high water+8 hr. 
42 min. 

Time of high water, 4 hr. 26 min. +8 hr. 42 min.=1 hr. 8 min. 
p-m. (1 p.m.). 

As a comparison, the actual figures obtained from the tice 
gauge records are shown in brackets. 

In a similar manner, the time and level of low water can | 
obtained. 

To facilitate obtaining intermediate levels, a characterist 
tide curve has been prepared (Fig. 7) on a base of the interv: | 
between low and high water and vice versa, and a vertical sca 
of proportions of the semi-range. 

When the moon’s declination approaches zero the problei\ 
becomes far more intricate, as it is then necessary to take int» 
consideration both of the diurnal tides, plot them individually 
and add their effects. However, as the tidal semi-ranges 
this time are very small, being about 4-in. there is no practic: 
gain from this very cumbersome procedure. 


Structures 


A further interesting graph is that in Fig. 8. This shows th 
proportion of the year during which structures placed at variou 
levels would be covered with water. Owing to the prevalenc 
of teredo at Fremantle, it was necessary to keep timber wor! 
as much as possible out of the water. At the same timc, fo 
stability, it was desired to go as low as possible. The grap! 
enabled a level of 3-ft. above datum to be decided upon as th 
lewest practicable level. | No timber work, therefore, is im 
mersed for more than 8% of the time. 


Conclusion 


The author wishes to express thanks for the kindly assistanc: 
rendered by many people, which made possible the research de 
tailed in this paper. The investigations were undertaken at thi 
request of the Manager of the Fremantle Harbour, Mr. G. V 
McCartney, for a correlation of the soundings shown on th« 
Admiralty Charts, with those taken by the Harbour authorities. 
This involved examination of the previous work carried out in 
connection with the Harmonic Analysis of the tides at Fremantl 
and the action of the Manager of the Harbour and Light Depart- 
ment, Mr. V. Ward, in making available for perusal the records 
held by that Department, was much app~eciated. The investi- 
gatiors detailed in this paper were rendered possible because 
of the sound basis provided by the records. 
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Short Rough 1874 1908-10 IQII Speed per 

Title. Name. Period. Thompson Cooke Curlewis Average. hour, 
degrees. 

‘Ky Luni-solar declinational Diurnal 0.48 0.445 0.389 0.438 15.041 
O Lunar declinational Diurnal 0.339 0.322 0.314 0.325 = wed 
P Solar declinational Diurnal 0.123 0.144 0.090 0.119 14.959 
M, Mean lunar Semi-diurnal 0.121 0.116 0.113 0.117 28.984 
S: Mean solar ; Semi-diurnal 0.114 0.109 0.110 O.1II 30.000 
Greater lunar elliptic declin. Diurnal 0.090 0.083 0.066 0.080 13.399 

1 Mean solar cS Diurnal 0.031 0.059 0.046 0.045 15.000 
K,; Lunar-solar declinational Semi-diurnal 0.040 0.033 0.033 0.035 30.082 
N | Greater lunar elliptic Semi-diurnal 0.031 0.030 0.034 0.032 28.440 
Ei | Diurnal 0.030 0.022 0.026 15.585 
So Solar annual Annual 0.326 0.402 0.364 0.041 
San | Solar Semi-annual 0.132 0.075 0.104 0.082 

Mean sea level 2.055 2.185 2.120 
Appendix II. Fremantle Tide Record. September, 1938. 
7" 8° 19° 20" 2" 2" 23” 2a* 2s" 26" 27° 28” 29" 3o* 
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Tyne Improvement Commission. 

Mr. Arthur Everett, son of Mr. H. P. 
chairman, has been elected Vice-Chairman of the Tyne 
Improvement Commission. 


Everett, a past 


Belfast Harbour Commission. 


Sir Ernest Herdman has been re-elected Chairman of the 
Belfast Harbour Commissioners for the 15th year in succession. 
He has been a member of the Board for 36 years. Mr. W. A. 
Edmenson has been elected to membership, to take the place 
oi Mr. Hugh Murphy who has retired. 


Mersey Docks Police Force. 

For the purpose of rendering police supervision of the Dock 
Estate adequate under war-time conditions, the Mersey Docks 
a'd Harbour Board has increased the force by 68 additional 
« nstables. 


C€ yde Navigation Trust and Lighthouses Trust. 


Following an agreed amendment in the Draft Order of the 
zhthouses Trust, preserving the rights of the Navigation 
ust, the Clyde Navigation have withdrawn their objection to 
t) e Order. 


C >ituary. 


—_— 


\mong recent notices of deaths are those of Dr. Alfred 
inson, formerly for many years Medical Officer of the Swansea 
rt Health Authority and Mr. Arthur Henry Crowther, Traffic 
S perintendent of the River Wear Commissioners at Sunderland. 


— 


Siipment of Swiss Goods at Marseilles. 

A concession has been granted by the French to the Swiss 
G vernment to enable Swiss goods to be shipped through the 
Port of Marseilles. Several ships chartered from Greece are 
stited to be rendered available for this service. 

Copenhagen Port Offices. 

Following structural alterations, including the addition of 
two storeys in height, the Copenhagen Port Authority have 
resumed occupation of their administrative headquarters at 
Nordre Toldbod. The work of reconstruction has cost 500,000 
kroner. 


Southampton Port Finances. 


Owing to a serious decline in revenue, the Southampton 
Harbour Board have decided to seek the consent of the 
Ministry of Transport to an increase in harbour dues. Without 
this assistance, it is estimated that at the end of the year at 
present rates, there will be a deficit of about £5,000. 


Proposed Re-opening of Penarth Dock. 

A scheme has been formulated by the Penarth Town Council 
for the re-opening of Penarth Dock which has been closed during 
the past two years, except for the laying up of idle shipping. 
The matter is to be submitted to the Government for approvai 
with the suggestion that emergency works be allocated there. 
Opening of the Liege-Antwerp Canal. 

The new Albert Canal connecting Liege with the Port of 
Antwerp is expected to be ready for sea-going vessels, motor 
ceasters and other vessels with lowering masts and funnels and a 
maximum draught of 11-ft. 6-in. about the commenceiicni of 
June. 


Retirement of Port Officials. 


After service of 46 years at the Port of Southampton in both 
cases, Mr. Henry Sidney Hallett and Mr. William Newman 
have gone into retirement. The former was for the past 19 
years Docks Accountant and the latter chief clerk of rents and 
lettings for a similar period under the Southern Railway 
Company, formerly the London and South-Western Railway 
mpany, who acquired the docks undertaking from the old 
uuthampton Dock Company. 


ho 


Restriction of Access to East Coast Ports. 


Several ports on the East Coast, notably Hull and Grimsby, 
ve beer. declared ‘‘ protected areas’’ under the Defence 
<egulations of 1939. Access to them is now restricted to those 
ho can prove that they have direct business at the docks. 
iore leave for seamen and others in neutral vessels visiting 
ports has been cancelled. Military guards have been 
sted at points of land exit and entry. These precautions 
ve been rendered necessary, owing to persistent reports of 
vionage by foreign seamen, who seek to make contact with 
emy agents to impart information on the movements of 
ipping. Other ports similarly treated are Leith, Methil, 
‘angemouth and Burntisland. 
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Notes of the Month 


Floating Dock for Stockholm. 


An 8,000 ton floating dock on order for the Port of Stockholm 
and under contract for delivery by October, 1941, will be 
delayed by war-time conditions. The contract price is stated 
to be 2,150,000 kroner. 


South Wales Dry Docks. 

The pressure on the dry docks in South Wales continues to be 
heavy and it is stated that all the dry dock concerns in Cardiff 
are overwhelmed with work, and the stemming lists filled for 
many weeks ahead. 


Proposed New Silo at Port of Glasgow. 


On account of traffic needs and loss of accommodation space, 
the Clyde Navigation Trust have declined to grant facilities to 
the Riverside Milling Co., Ltd., for the construction of a new 
silo on the company’s land at Plantation Quay with conveyor 
connection between the quay and the silo. 


Closing of Princes Pier, Greenock. 


In accordance with the previous announcement of theit 
intention, the Greenock Harbour Trust have closed Princes Pier 
to shipping and traffic. The pier is stated to be in an unsafe 
condition, causing considerable concern by reason of a numbet 
of subsidences. An examination of the structure is now being 
made. 


New Shed at Port of Genoa. 


A shed, measuring 83 metres in length by 24 metres in width, 
has recently been constructed for the Calatimbar Company on 
the Benigno Quay, under the supervision of the Autonomous 
Corsortium of the Port ot Genoa. It is destined for the storage 
of goods arriving at the port by road transport for shipment 
abroad. 


Extensions at Sharpness Docks. 

The Gloucester Dock Company, with the financial assistance 
of the Government, intend to provide a new deep water berth 
on the West side of Sharpness Dock, complete with craneags 
equipment. The old entrance is to be re-opened in order to 
provide an additional inlet for barge traffic in the event of con 
gestion or interruption at the main entrance. The estimated 
cost of the two improvement works is £45,000. 


Proposed Maritime Passenger Station at Capetown. 

Plans have been prepared for an _ up-to-date maritime 
passenger station on the reclaimed foreshore resulting from th 
Capetown Harbour improvement scheme. Passengers will be 
enabled to enter the station at first floor level from the deck of 
the ship on arrival. The upper storey of the building will be 
comfortably furnished for their reception, and the ground floot 
at quay level will be assigned to the sorting and despatch of 
baggage. 

Development of Manchukuo Port. 


Following investigations by the Manchukuo Government and 
the South Manchurian Railway Company it has been decided to 
proceed energetically with the construction of the Tatung port 
at Antung, for which there is an appropriation of 110,000,000 
yuan. It is estimated that the work will be completed within 
a petiod of eight years. On its completion, it is anticipated 
that the City of Tatung will become an important base for the 
development of the rich region adjacent to Tungpientao. 


Repairs at Port of La Plata. 

In view of compiaints as to the alleged dilapidated condition 
of the Port of La Plata, the Argentine Government have 
recently had under consideration an extensive programme of 
reinstatement and improvements, the total cost of which is 
estimated to amount to $20,391,000. The most urgent item is 
stated to be the reconstruction of the breakwater at the mouth 
of the entrance channel to the port, since their inefficient 
condition tends to promote a rapid silting of the fairway through 
wind and current action in the River Plate. 


New Pumping Plant at Liverpool Docks. 

The Mersey Docks and Harbour Board have placed a con- 
tract for the supply, and erection of the whole of the machinery 
for a new hydraulic pumping station at one of the docks. The 
installation comprises three sets of electrically driven multi-stage 
turbine pumps, each capable of delivering 300 gallons of fresn 
water per minute at a pressure of 850 lbs. per sq. in., complete 
with motors, transformers, switchgear, controllers, starters, 
return water pumps, tanks, pipes and valves. The new 
machinery will replace the existing plant, which is inadequate 
for a greatly increased demand for hydraulic pressure water. 








Improvement of East River, New York 


for Draughts of Forty Feet 


The following official correspondence shows that the important 
channel of the East River which separates Brooklyn from Man- 
hattan has been investigated by the U.S. Corps of Engineers. 
Congress is being recommended to adopt a programme of 
deepening and widening of the channel at an estimated cost of 
nearly forty million dollars. Commercial interests are expected 
to benefit by it, but as the principal advantages are to the 
American Navy, the charges would be for the account of national 
defence. 
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from Brooklyn Navy Yard to Throgs Neck, 35-ft. deep, with 
widths varying from about 550-ft. to 1,000-ft., according to 
locality; east of Welfare (Blackwells) Island up to English 
Place, Long Island City, 30-ft. deep and varying in width from 
500 to 900-ft., with widening in the approach from the main 
channel; between South Brother and Berrian Islands, 20-ft. deep 
and 300-ft. wide, with widening in the approach from the main 
channel; for the removal of Coenties Reef to a depth of 40-ft.; 
also the removal of the following rocks and reefs lying outside 
of the limiting lines of the main channel to give access to the 
wharves: Along the Brooklyn shore, Brooklyn Bridge to Man- 
hattan Bridge (Fulton Ferry Reef), to a depth of 25-ft.; Jay 
Street Reef, 25-ft.; Corlears Reef, 35-ft.; Shell Reef, 25-ft.; 
Horns Hook, 40-ft.; Rhinelander Reef, 26-ft.; and reef off Oxk 
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From the Board of Engineers to 26th September, 1939 
The Chief of Engineers, U.S. Army. 
1.—This report is in response to the following resolution, 


adopted November 27th, 1935: 


“* Resolved by the Committee on Rivers and Harbours of 
the House of Representatives, United States, That the 
Board of Engineers for Rivers and Harbours created 
under section 3 of the River and Harbour Act, approved 
June 13, 1902, be, and is hereby, requested to rev'ew the 
reports on East River, New York, submitted in Committee 
on Rivers and Harbours Document Numbered 3, Sixty- 
seventh Congress, second session, with a view to deter- 
mining whether any modification in the existing project 
for East River from the Brooklyn Navy Yard to Long 
Island Sound (Throgs Neck) is advisable at the presen 
time.’’ 


2.—East River is a narrow tidal strait, 16} miles long con- 
necting the Upper Bay of New York Harbour with the western 
end of Long Island Sound. The existing project for improve- 
ment provides for channels of the following dimensions (depths 
refer to mean low water): From deep water in Upper New York 
Bay to Brooklyn Navy Yard, 40-ft. deep and 1,000-ft. wide; 


Point, 30-ft.; and for the construction of a dike in Pot Cove in 
Hell Gate. The mean range of tide varies from a minimum of 
4.2-ft. at the Brooklyn Navy Yard to a maximum of 7.1-ft. at 
Throgs Neck. Extreme low tides reach about 4-ft. below mean 
low tide at the Battery and at the Navy Yard. The existing 
project is completed except for the removal of a small shoal area 
off North Third Street, Brooklyn. The total cost to June 30th, 
1938, was $24,301,675, of which $23,849,719 was for new work 
and $451,955 for maintenance. 

3.—The river is an important arm of New York Harbour. 
serving the boroughs of Brooklyn and Queens located along the 
east and south shores and the boroughs of Manhattan and 
Bronx on the west and north shores. It is entered on the north 
through Long Island Sound and on the south through the main 
harbour channels from Sandy Hook. From the Battery to Clason 
Point, 13.4 miles, numerous piers used for transatlantic an: 
coastwise vessels, rail facilities, and industrial plants line th 
shores. The Navy Yard is 2 miles above the Battery. Seve 
large bridges span the waterway, and 11 tunnels, one under 
construction, cross under the river, providing connectior 
between the several boroughs of the city. For the ten year 
ending 1937 the vessel traffic of the waterway averaged 21,800,000 
tons per year. For 1937 the foreign commerce amounted t 
2,239,421 tons, coastwise 2,222,262 and local 16,568,228, a tot: 
of 21,029,911 tons. Vessels with 20-ft. draft and over made 73. 
inbound and 371 outbound trips. Inbound and outbound trip 
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Improvements of Eust River, New York—continued 


of steam and motor vessels totalled 121,928, of sailing vessels 
150, and of barges and car ferries 64,642. 
4.—The Navy Department and commercial interests desire 

modification of the existing project to provide for a channel 
generally 40-ft. deep and 550 to 1,000-ft. wide from the Brooklyn 
Navy Yard to Throgs Neck with relocations at Hell Gate and 
North Brother Island; also the removal of Mill Rock, and 
widening of the channel and correction of currents in the vicinity 
ot Belmont Island. The improvements requested by the Navy 
Department are considered necessary in order to provide safe 
navigation for combat ships, naval auxiliaries and merchant 
ships between New York Harbour and Long Island Sound. 
R moval of Mill Rock and the correction of currents are desired 
by commercial towing concerns to eliminate hazards in the 
operation of tows. No local co-operation toward the cost of the 
mprovements has been offered and in the opinion of the district 
ngineer none can be expected in view of the general nature of 
le benefits. 

5.—As a result of extended studies and model experiments 
the plans of improvement requested by the Navy Department 
d commercial interests the district engineer finds that the most 
itable plan consists of a channel generally 40-ft. deep at mean 
v water, 550 to 1,000-ft. wide, extending from the upper limit 
the existing 40-ft. depth at Brooklyn Navy Yard to Throgs 
‘ck, with widening of the bend in the channel south of Belmont 
and to a depth of 40-ft., dredging a cross channel 20-ft. deep 
d 1,000-ft. wide between Belmont and Welfare Islands, dredg- 
x East Channel at Welfare Island 25-ft. deep and 500 to 
0-ft. wide, removal of certain portions of Hallets Point to 
pths of 25 to 47-ft., removal of the southern arm of Mill Rock 
a depth of 20-ft., removal of ledges near Mill Rock and along 
» east bank of East River in the vicinity of Triborough Bridge 
a depth of 40-ft., filling an area in the vicinity of Hogs Back 
ght and constructing a dyke from this area to Wards Island, 
tting back Negro Point on Wards Island to a depth of 40-ft. 
id dredging a channel 40-ft. deep and 650-ft. wide between 
orth and South Brother Islands. The initial cost, including 
terest during construction, is estimated as $39,274,400 and the 
nual Federal carrying charge is estimated as $1,681,760. The 
strict engineer, acting also as division engineer, notes that the 
mmercial vessels now using the channel between the Navy 
id and Throgs Neck have maximum drafts of approximately 
-ft. for which the present depth of 35-ft. is adequate. He is 
of the opinion that the monetary benefits to commercial naviga- 
tion would be insignificant and that there would be no increase 
in the volume of traffic or reduction of freight rates as a result 
of the improvement. He accordingly concludes that modifica- 
tion of the existing project is not justified by the prospective 
benefits to commercial navigation but may be justified in the 
interest of national defence. He therefore recommends that the 
work be undertaken subject to justification in the interest ot 
national defence. 
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Views and Recommendations of the Board of Engineers for 
Rivers and Harbours 


6.—The present vessel traffic on the East River between the 
Brooklyn Navy Yard and Throgs Neck has a maximum draft 
of approximately 29-ft. Deepening of the present 35-ft. channel 
to 40-ft. will be of no material benefit to this traffic and to the 
reasonably prospective traffic of the waterway, hence no expendi- 
ture of funds for that purpose can be justified at this time in 
the interest of commercial navigation. The Secretary of the 
Navy has stated that the deeper channel would contribute 
materially to the effectiveness of our naval forces. The Board 
of Engineers for Rivers and Harbours therefore recommends 
that the plan developed by the district engineer be adopted for 
further improvement of East River between the Brooklyn Navy 

Yard and Throgs Neck in the interest of national defence. 

For the Board, 
(signed) THOMAS M. ROBINS, 
Brigadier General, Corps of Engineers, 
Senior Member. 


rom the Chief of Engineers to 

he Chairman, 

ommittee on Rivers and Harbours, 
ilouse of Representatives, Ll as 
\Vashington, D.C. 

My dear Mr. Chairman: 

* 1.--The Committee on Rivers and Harbours of the House 
' Representatives, by resolution adopted November 27th, 1935, 
quested the Board of Engineers for Rivers and Harbours to 
view the reports on East River, New York, submitted in Com- 
ittee on Rivers and Harbours Document Numbered 3, Sixty- 
venth Congress, second session, with a view to determining 
\hether any modification in the existing project for East River 
{om the Brooklyn Navy Yard to Long Island Sound (Throgs 
Neck) is advisable at the present time. I enclose the report of 
tie Board in response thereto. 


11th December, 1939 
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2.—After full consideration of the reports secured from the 
district and division engineers, the Board recommends that the 
plan developed by the district engineer be adopted for further 
improvement of East River between the Brooklyn Navy Yard 
and Throgs Neck in the interest of national defence. 
3.—After due consideration of these reports, I concur in 
the views and recommendations of the Board. 
Very truly yours, 
(signed) J. L. SCHLEY, 
Major General, 
Chief of Engineers. 











Legal Notes 


(By our Legal Correspondent). 


** Owners ”’ and ‘‘ Occupiers ’’ of Docks: Responsibility under 
the Factories Act and Shipbuilding Regulations. 

The occupier of a dock which is used for the repair of ships 
is responsibie for the safety of those employed in the dock or 
ship, but where the dock, as often happens, is let to ship 
repairers who occupy it for the purpose of their business, the 
owners of the dock may also be responsible. Chis is 
exemplified by the case of Rippon v. Port of London Authority 
and others (Vhe Times Law Reports vol. 56, No. 18, March 1, 
1940), which was tried by Mr. Justice Tucker in the King’s 
3ench Division on the 3lst January last. 

In that case Mr. James Rippon, a foreman boiler plater in 
the employ of Messrs. J. Russell & Co., was proceeding to his 
work on the Elder Dempster Co.’s steamship ‘‘ Deido ’’ which 
was being repaired by his employers in the Port of London 
Authority’s dry dock at Millwall. Whilst descending a 
stairway down the side of the dry dock one of the steps gave 
way and Rippon fell 20-ft. to the bottom of the dock and was 
severely injured. He sued both the Port Authority and_ his 
employers for damages on the grounds of negligence and breach 
of statutory duty to provide safe access to the ship. 

Both defendants denied the allegations of negligence and 
breach of duty. The first defendants also denied that they were 
the occupiers of the dock and alleged contributory negligence 
on the plaintiffs part and breach of duty on the part of the other 
defendants. The second defendants further claimed that it 
they should be held liable, they were entitled to be indemnified 
by the first defendants. 

The Judge decided that the stairway was in a defective 
condition, that the accident was directly due to this condition, 
that to allow the steps to remain in such condition constituted a 
breach of statutory duty, that there was no contributory 
negligence by the plaintiff and that the responsibility for the 
breach of duty rested on the occupier of the dock. It is in the 
interpretation of the word ‘‘ occupier ’’ that the chief interest 
and importance of the case lie. 

The relevant statutory provisions may be summarised as 
follows:— 

Factories Act, 1937, Section 25 (1): All stairs shall be 
of sound construction and properly maintained. 
Section 26 (1): There shall be provided and maintained 
safe means of access to every place at which any person 
has at any time to work. The duties prescribed by both 
sections are imposed on the occupier of a factory. 
Shipbuilding Regulations, 1931, Part I, Regulation 1.: 
Safe means of access shall be provided to all parts of the 
ship. 
The Regulations provide that it shall be the duty of the occupier 
to comply with these regulations and that when a ship is being 
repaired in public dry dock the person who contracts with the 
owner of the ship to execute the work of repair, shall be deemed 
to be the occupier. Apart from this neither the Act nor the 
Regulations gives any definition of the word ‘‘ occupier.”’ 

In the case under review the Judge found that the dock was 
let by the P.L.A. to Messrs. Russell & Co. for the purpose of 
repairing the ‘‘ Deido’’ under a contract contained in the 
Authority’s form of ‘‘ Application for the use of a Dry Dock.” 
On the back of the form were 34 clauses of regulations and 
conditions for the use of the Authority’s dry docks and the 
appliances in connection therewith. In these conditions the 
ship owners or repairers were referred to as ‘‘ occupying ’’ the 
dock, whilst it was expressly provided that the occupation was 
not exclusive and the right was reserved to the Authority to 
introduce another vessel if space permitted and to limit the 
period of occupation. It also appeared from the evidence that, 
if the state of the stairway had been known, the Port Authority 
would not have permitted Messrs. Russell & Co. to repair it. 

Mr. Justice Tucker referred to the case of Smith v. Cammell 
Laird & Co., Lid., (56 The Times Law Reports, No. 8, Dec. 8, 
1939) recently decided by the House of Lords on the Question 
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Legal Notes—continued 


of who was the ‘‘ occupier’’ of a shipyard belonging to a 
shipbuilding company. In that case Lord Wright, speaking 
of the application of the Shipbuilding Regulations to the 
occupier of a shipyard, gave it as his clear opinion that 
‘‘ occupier ’’ is intended to mean the occupier of the yard as a 
whole. He pointed out the express reference in the Regulations 
to a person who contracts to repair a vessel in public dry dock 
and who is ‘‘ deemed ” to be the occupier, in contrast to the 
person having the general management and control of the dock. 
‘‘ It is thus manifest,’’ added Lord Wright, ‘‘ that special 
provisions are needed to shift the responsibility from the owner 
or letter of the dock who would be the occupier if it were a 
public dry dock.”’ 

Mr. Justice Tucker, in giving Judgment, said that there was 
no suggestion of the relationship of landlord and tenant between 
the Port of London Authority and Messrs. Russell & Co. The 
true position was that the latter firm were granted permission or 
licence, on making certain payments, to use the dry dock for 
effecting repairs to a ship. The Port Authority throughout 
retained possession and control over the dock and were therefore 
at all times the occupiers. The ship repairers were ‘‘ notional ”’ 
occupiers for a limited purpose under the Shipbuilding 
Regulations. Both deiendants were accordingly liable for the 
plaintiff's injuries. 

It was further held that Messrs. Russell & Co. were not 
entitled to be indemnified by the Port Authority since it was 
impossible to imply in the contract a warranty—that all 
statutory requirements had been complied with. Judgment 
against both defendants was therefore given for £3,355 11s. 5d. 

Finally, his Lordship decided that in all the circumstances of 
the case the responsibility of the first defendants was greater 
than that of the second defendants and he therefore exercised 
the power conferred on the Court by the Law Reform (Married 
Women and Joint Tortfeasors) Act, 1935, and apportioned the 
damages between the defendarts, as to three quarters upon the 
Port Authority and one quarter on the ship repairers. The 
plaintiff's costs were also ordered to be paid by the defendants 
in like proportions. 

The case discussed above concerned a Dry Dock, but so far 
as owners are concerned, the legal vrinciple is the same for all 
docks and other places. to which the Factories Act applies, so 
that the owners of such docks and other places are primarily 
responsible for compliance with the statutory obligations. 





Book Reviews 


Leonardo da Vinci e il Regime della Spragvia di Cesenatico. By 
Dott. Ing. Agatino D’Arrigor. Pp. 97 with 5 plates and 
numerous illustrations. Rome, 1940. 

This is a useful reprint of a series of articles which have 
appeared recently in the Annali dei Lavori Pubblici by the Editor- 
in-Chief of that important Italian Journal. Leonardo da Vinci is, 
of course, a well-known historical character with a remarkable 
record of achievements in various fields of science and _ art 
Cesevatico is not so familiar to British readers. It is a small 
port on the Western seaboard of Italy about 16 miles South of 
Ravenna. Its interest lies in the coastal regimen of the place, 
the advance of the coastline and the creation and maintenance 
of the entrance channel works. which already in existence a 
couple of centuries before da Vinci visited the place, received 
very careful study from the great engineer who prepared in 1502 
a planimetric relief chart of the foreshore. 

Dr. D’Arrigo has made a very painstaking research into the 
papers and designs of Da Vinci and has produced a very full 
and complete account of the secular shore development, and its 
treatment for access to the port comparing Da Vinci’s plans for 
the entrance channel with those adopted elsewhere at Le Havre 
and Dunkirk. 

The volume with its photographic illustrations, charts and 
plans is a valuable contribution to the science of maritime hydro- 
graphy. It is well documented and there is a very detailed and 
serviceable bibliography. 


Poole Harbour, a Hydrograhic Survey. 1938-9. F. H. W. Green. 
Quarto. 48 pp., 24 illustrations. Geographical Publications, 
Ltd., 1940. 

This is an excellent study of the hydrographv of Poole 
Harbour, made by the Geography Department of Southampton 
University, closely resembling the reports made by the Whang- 
poo Conservancy. 

The changes in the harbour during one hundred years, the 
tidal levels, the tidal currents, salinity, silt and bottom deposits 
are all recorded and analysed in an excellent manner, which 
makes the report a model for general harbour practice and a 
document which should be of great value to all parties interested 
in Poole. 
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There are some features which would bear elaboration and 
others which might be in more practical form. Rather curiously 
the simultaneous tidal profiles are not assembled in the usual 
manner, but are separated (Fig. 5, p. 14), hour by hour, so 
as to show the profiles along different routes at the same time. 
The usual, and perhaps better practice, is to give families »f 
profiles (for every hour) for each route. Possibly both methods 
might have been adopted with advantage. The profiles are only 
given for one tide. Surely they should be provided for both 
springs and neaps? Some further data as to the approach of 
the tidal wave to the harbour entrance, the standard establish- 
ments, astronomical coefficients, etc., would have been useful, 
but presumably this report is to supplement existing informa- 
tion. 

The velocity and float observations are very good but some 
vertical velocity curves should have been taken to show the 
variation of the velocity with depth at the various stages of the 
tide. 

The distribution and changes of salinity and silt content a+ 
well handled. It is not clear how far salinity affects the s 
content and some correlation might have been sought for. 

The bottom deposits were taken with a grab and are analys: 
according to gradation and position. Useful charts shewi) ; 
the distribution of the different sizes of grains are given a1 
should be of considerable value. 

Some final remarks on the tendencies of the channels to sh 
and the movements of the bed material complete a very usef 
and interesting report. The co-operation of university sta 
and students with public authorities in work of this kind is 
very healthy sign and it is to be hoped that much more of t! 
kind of work will be done. It enables the educationalists 
bring students into contact with aciual problems and saves t! - 
officials large sums in technical salaries which they would pro! - 
ably have untold difficulty in inducing their paymas‘ers 
provide. The only danger is that the academically train 
people may rush to conclusions which the more experienc: 
harbour con‘roilers would know to be liable to practical exce 
tions. This can be avoided by judicious collaboration of th - 
two. 
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Report on Reinforced Concrete for Buildings and Structure:. 
Part III. Materials and Workmanship. Institution «! 
Structural Engineers, 1940. 12 pp. Is. 

As is stated in the preamble this ‘‘is not a specification bi 
contains recommendations for the assistance of the Structur 
Engineer in the preparation of specifications for work in rei 
forced concrete.’’ In forty-seven terse paragraphs the essentials 
of reinforced concrete work are clearly and practically state: 
Every engineer concerned in concrete work should have this 
little book. 








Correspondence 


To the Editor of “ The Dock and Harbour Authority ” 

The Use of Oil Engine Power for Dock and Harbour Work 
Sir, 

With reference to Mr. A. C. Hardy’s article under the above 
title in your current issue, will you allow me to make som: 
remarks on the question of oil engires versus steam engines in 
British harbour practice? 

While there cannot be any question as to the efficiency and 
convenience of the oil engine in certain cases, the following con 
siderations must be borne in mind:— 


(1) In British harbours it is most undesirable to increase the 


consumption of fuel oil, in view of the fact that such oil has to 
be imported, involving corresponding exports to pay for it and 
the travel of empty tankers on the outward journey. 


(2) The higher thermal efficiency of the oil engine is usually 


offset by the cost of the oil being greater than that of coal. 


(3) The steam engine is more flexible and therefore better 


suited to work with a greatly variable load, such as occurs, fo! 
instance, in dredging. 

(4) The number and speed of the moving parts (valves, etc.) 
is greater in the oil engine than in the steam engine, so tha‘ 
the chance of breakdown is greater. Similarly the workin 
temperature is higher, increasing the hazard to cylinders. 

(5) The fuel is much more infiammable than coal, so that 
the fire risk is increased. 

Speaking in rather broad terms, Britain’s whole life is buil 
on the utilisation of coal (even imported oil is paid for by th 
export of coal or coal-produced manufactures) and it woul: 
seem wise to encourage its use in preference to oil wherever th 
circumstances are not such that the latter has overwhelmin 
advantages. The development of mechanical stoking and as! 
handling for the use of slack coal seems to me what is mos 
needed so that the defects of coal can be reduced. 

Yours faithfully, 
17, Victoria Street, S.W.1. HERBERT CHATLEY. 


5th April, 1940. 
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Systematic Recording for Maintenance, with 
Particular Application to Dock Machinery, etc. 


By A. O. HELPS, M.LStruct.E., A.M.1.Mech.E. 
Mechanical Assistant to the Port of Bristol Authority. 


-T is considered that satisfactory maintenance of any 
machinery can only be carried out if a well conceived scheme 

_is prepared for the purpose and that ‘‘hit and miss’’ methods 
are useless. 

[he writer has been employed on Maintenance work for 
some fifteen years and considers that methods he has evolved 
to assist him in his duties would prove interesting to many Dock 
“agineers and others. 

The maintenance of Docks Machinery includes amongst other 


— 


it ms:— 

Dock Gates and their operating machinery. 

Dock Pumping Machinery. 

Hydraulic Generating Station and Machinery. 

Cranes, Capstans, Lifis, etc. 

Dredging Plant. 

Locomotives and Rolling Stock. 

Grain Handling Machinery, including Floating Pneumatic 
Elevators, Travelling Quayside Elevators employing 
reciprocating pumps, or high speed Turbo Exhausters 
for generating the vacuum required. These pumps or 
exhausters being driven by electric motors, steam engines 
or Diesel engines. 

It is not intended to deal in detail with the methods employed 

maintaining all Dock Machinery but rather to indicate 
nethods employed on some of these items, which can at will 
extended to cover any particular requirement. 
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Quarterly Mechanical Examination of Cranes, Dock. 








of each item specified to be stated in the space provided 





























NOTE —The cond at time of E 
CRANE 
ITEM aac tence 
a) Hoisting Pinion if 
6) Hoisting Brake 
Hoisting Rope, or | | 
Chain and Attachments 
i) Derricking Gear | 
e) Derricking Brake | | 
Td) Derricking Rope or ia | 
Chains and Attachments 
(ge) Slewing Gear 
(6) Stewing Brake 
«) Travelling Gear 
y) Jib 
(4) General Structure | 
Date of Examination .... _.... | 











Examined by (Signature) 


Superintendent's Signature 


Fig. I. 


All the items enumerated above are liable to wear and tear 
but the slower moving and heavy machinery such as Lock 
Gates, Gate operating machinery, sluices, etc., are not subject 
o such rapid wear, and particular attention has been given to 
he maintenance system employed on items the failure of which 
1ight cause loss of life, such as cranes, etc., and the higher 
peed machinery, viz., Diesel engines, Turbo Exhausters and 
tain Pumping Machinery, etc. The system is capable ol 
nodification or expansion to suit many requirements. It also 
as the advantage that observations made at any time are 
eadily accessible when the machine is placed out of commission 
or overhaul, and form a handy guide when considering the 
xtent of work to be executed. 

The general idea is to make periodical examinations of the 
arious types of plant at regular intervals as found necessary 
rom experience and to record them on special sheets made out 
or this purpose. 

Remarks for the Inspection and Recording of certain mech- 
nical details will now be dealt with. 


CRANES 


The conditions under which the quayside cranes employed on 
discharge or loading of ships’ cargo come are such that the 
cranes and lifting tackle employed must comply with the latest 
Factories Act and Dock Regulations. In order to ensure that 
the cranes comply with the above it is the practice of my 
Authority to include in their contract specification for cranes 
“that they must comply in every respect to the Factories Act 
etc.”’ particularly with regard to hand-railing, access ladders 
and platforms and the efficient guarding of all moving parts 
which might come in contact with the operator or greaser, and 
on completion of the work the Factory Inspector for the locality 
is asked to inspect it and to satisfy himself that it complies with 
his requirements. 
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INSTRUCTIONS TO CRANE ATTENDANTS 





ExTRACTIFROM Dock REGULATIONS -- 


A Wire is unfit for further service when the number of 
visible broken _sfrands is 10% in a length of eight 
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Fig. II. 


Again, these Regulations state that the crane as a whole is 
to be examined once a year and passed fit for service by “‘ a 
competent person.’ The competent person used for this pur- 
pose by the Port Authority is usually a senior crane driver who 
has had long experience on cranes, and if not a crane driver 
then an intelligent labourer who has been well trained for the 
duty. They are given sheets as in Figure I to complete after 
they have thoroughly examined any particular cranes. They 
are rated as Crane Attendant and usually have as their sole 
duty the greasing and daily attending of say 8 to 12 cranes, half 
of which may be in service at any given time. These attendants 
therefore obtain a very good idea as to the general condition 
of the cranes under their charge. 
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Every three months the Crane Attendants are given sheets 
as in Fig. I to complete and sign. It was considered that the 
fact that even the crane attendant had to sign this sheet would 
impress the responsibility of his work upon him. The sheet is 
then taken to the Chief Mechanical Foreman (an outside man), 
who satisfies himself by personally inspecting any item which is 
of particular importance such as a Hoist Brake or Hoisting 
Rope, etc., or any item the failure of which might cause a serious 
accident. After the Chief Mechanical Foreman has satisfied 
himself on the correctness of the shects or taken necessary action, 
he, also signs them and they pass on to the Mechanical Engineer 
who inspects them and if satisfactory, initials them. The sheets 
then go to office records for filing and are readily accessible 
for examination, should an accident occur. It will be noted 
that The Port Authority carries out these inspections quarterly, 
although regulations refer to an annual examination. Cargo 
cranes work under such exacting conditions, i.e., piece-work 
and the danger of catching in ships gear on coamings, that it 
is better to be on the safe side where life and limb are concerned. 


Port of Bristol Authority—Engineer’s Department. 














Quarterly Electrical Examination of Cranes, = ; : Dock. 
NOTE. —The condition at time of Examination of each item specified to be stated in the space provided. 
CRANE 
ITEM 








ry 


Trailing Cable 


(6) Circuit Breakers :— 
Hoisting 
Derricking 
Slewing 
Travelling 


Collector Gear 


~ 


(d 


Controllers :— 
Hoisting 
Derricking 
Slewing 
Trayelling 


(e) Limit Switches :— 
Hoisting 
Derricking 


(f) Motors :— 
Hoisting 
Derricking 
Slewing 
Travelling 


(g) Lights and Heaters 


(4) Insulation :-— 
Hoisting 
Derricking 
Slewing 
Travelling 








Date of Examination .. 














Examined by (Signature) 


Superintendent's Signature 


Fig. III. 


Inspection of Crane Ropes 


The question of examination of wire ropes employed on cranes 
or lifts has received extremely careful consideration by the Port 
Authority, and this has been found particularly necessary as 
ropes have failed when from exterior examination they have 
appeared well greased and sound. The expected life of a wire 
rope has always been a difficult problem as so many factors 
influence the result, such as pulley diameters, ultimate tensile 
strength, factor of safety, construction of rope and the presence 
or otherwise of reverse bends and bad leads, and last but not 
least, abuse in use, which is seldom reported by the offender. 

The crane ropes are examined at each quarterly examination 
previously referred to, the crane atendant carefully observing 
any signs of splintering of the strands, and also by reverse twist- 
ing of the rope slightly easing the lay in order to observe the 
interior conditions; this is also facilitated at times by the gentle 
use of a marlin-spike or other suitable implement. 

Dock Regulations state:— 


“A wire is unfit for further service when the number ot 
visible broken strands is 10 per cent. in a length of eight 
dias.”’ 


The statement was considered to be difficult of appreciation 
by the average crane attendant and in order to assist them in 
making a decision the diagram shewn in Fig II was made. From 
this sheet the crane attendant instantly decides from the rope 
equivalent eight dias table on the right, the length of rope he 
has to observe when considering the splintering limit and a 
worked example for a 2-in. circumference rope of 6/37 Con- 
struction is given. 





It should be noted that the responsibility for changing the 
rope is not left in the hands of the crane attendant. He is 
clearly instructed to report to the Chief Mechanical Foreman 
when the broken visible strands have reached 10 strands o%r 
approximately half the number of broken strands permissib!e 
under Dock Regulations (when using crane ropes of the 6/37 
construction). The foreman then examines the rope and it is 
he who decides if the rope shall be renewed or continue in service 
under more rigid inspection until further strand breakage has 
occurred—here again it is better to err on the safe side and it 
is certainly the exception to the rule if a rope is left in com- 
mission until it has reached the limiting condition laid down :n 
Dock Regulations. 


Crane Chain Pennants and Slings 


Under Dock Regulations all crane chains, shackles and slings, 
etc., have to be annealed and examined every twelve or six 
months (according to chain link size). In this case the Authori'y 
assumes the blacksmith foreman to be the ‘‘competent person ’ 
for this duty, and he is responsible to the Mechanical Assistant 
Engineer that all chains and lifting tackle, i.e., shackle,, 
swivels, rings, etc., are annealed and carefully examined with n 
the stipulated period and also that if it has been necessary io 
renew even a single link the complete chain assembly must te 
re-tested to twice its normal working load. The prescribe | 
forms for chain annealing and inspection as laid down und:r 
Docks Regulations are completed and passed through tle 
Engineer to office records. Each separate part of any chain 
assembly is clearly stamped with its safe working load. A| 
shackles, etc., employed by the Authority are made to comp! / 
to Home Office Regulations and rigidly standardised. 


Quarterly Electrical Examination by an Electrician 


An electrical examination is also carried out quarterly by 
qualified electrician and the general procedure is similar to th: 
of the Mechanical examination except that the final signing an 
passing is carried out by the Electrical Engineer to the Authority 
Fig. III] shews the sheet employed. 


GRAIN MACHINERY 
Turbo Exhausters 


Certain of the quayside elevators extract grain from th 
vessels by means of a vacuum created by a Turbo Exhausts 
driven through an increase ratio double helical gear box b) 
means of an electric motor, the speed of the Turbo Exhaustei 
impeller shaft being 8,500 r.p.m. and the B.H.P. 130. 

It will at once be appreciated that at this high speed o 
operation careful examination and cleaning at fairly frequen 
intervals is necessary, but despite this fact the overall running 
cost of this type of plant compares favourably with elevators 
employing reciprocating pumps as a means of creating the 
vacuum required, mainly on account of the fact that less men 
are required to operate the smaller plant. 

It has been found in practice that the exhausters require 
opening up for cleaning and exam‘nation about every six 
months, or say 600 hours running, but they are small compact 
units easily accessible without any heavy lifting, etc. 

The impeller blades and diffuser blades should be thoroughly 
cleaned and examined for undue wear and if, although it is 
extremely unlikely, that wear appears more pronounced at any 
particular section of the rotor it should be checked for balance 
as centrifugal force at this high speed would indeed be disastrous. 

After these exhausters had been installed a short time, dia- 
grammatic sheets were prepared for recording impeller shaft and 
bearing wear, inter-stage sealing ring wear, oil ring wear, etc., 
and the makers themselves have since informed clients that it 
is advisable to have some such system in operation in order to 
obtain the best running results and trouble free service. 


Diagrammatic Sheets for Recording Wear 

The sheet for recording impeller shaft wear and bearing weai 
is shewn in Fig. 4, and on the right hand side of this sheet 
arrangement is also made for recording similar particulars of 
gear box shaft and bearing wear. 

The wear can be observed by means of internal and externa! 
micrometer gauges and until one had gained confidence in the 
running of these plants this was the method employed, bu 
more recently the bearing clearance is recorded by means of 4 
clock dial indicator, the dial being fixed to the exhauster or 
gear box casing with the indicator resting on the particular 
shaft. The indicator is re-set to Zero and the shaft moved in 
its bearings and the clearance registered on the clock dial noted. 
This method, whilst giving approximate results only, has been 
found to give good results in practice and of course it can be 
carried out without dissembling the shafts from the bearings 
and in much shorter time than the previous method by micro- 
meter gauges. 
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Fig. IV. 


Jne should obtain from the makers the new clearances !n 
the exhauster and gear box bearings and the maximum permis- 
sable clearances they can increase to before being remetalled 
aid rebored. 

On these pariicular plants the diameter of the impeller shaft 
at bearings is 2}-in., the new bearing clearance 7/1000, and the 
makers recommend remetalling and reboring when the clearance 
has increased to 12/1000 (both clearances are diemeirical), the 
reason being that if the clearance becomes excessive bad vibra- 
tion may set in and this, of course, is very undesirable at this 
high speed, viz., 8,500 r.p.m. 

In order to obtain long bearing life, only the highest quality 
o! a suitable lubricant should be used and scrupulous care taken 
to see that the lubricating oil filters and reservoirs are kept 
very clean, and if this is done little trouble should be experi- 
enced with the journals or bearings as they are pressure fed 
with hand operated circulating pump for starting up to speed 
and running down to stop. 

Under these conditions there should seldom be metallic con- 
tact and the shaft and bearing surfaces should retain a mirror- 
like finish. In practice, however, small particles of dirt may 
find their way into the bearing and cause abrasion and immed- 
iately this is observed the shaft should be cleaned up, the bearing 
very lightly scraped and both burnished before assembly. 


The exhausters are of the two stage rotary type with sealing 
rings between stages and other seals and oil rings. 

The sheet for recording sealing ring wear is shewn in Fig. V 
and here again the original clearances and maximum permis 
sible clearances should be obtained from the makers. 

When these plants were first taken into commission certain 
trouble was experienced, but since the advent of regular recorded 
inspection at definitely established running periods very little 
trouble has been experienced. 

The sheets are self explanatory and when _ contemplating 
annual overhaul, etc., examination of the past recordings gives 
a good indication of the work to be taken on in advance of the 
opening up and arrangements for ordering new parts required 
can be anticipated and perhaps delay avoided. 

Only the highest skilled artisans should be employed on over 
hauling this class of machinery, and clearances referred to above 
should be checked by a responsible chargehand or foreman. 


Reciprocating Air Pumps for Grain Extraction 


In addition to the Turbo Exhauster operated Grain Elevators 
my authority has several elevators using reciprocating pumps 
for creating the necessary vacuum. 

During annual or bi-annual examinations of 
according to the hours actually run, all main 


these plants, 


bearings are 
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Fig. VI. 


examined to ensure that the running clearances have not become 
excessive and if they have done so they are adjusted accord- 
ingly. Fig. VI shows the sheet evolved to record these adjust- 
ments and it will be at once appreciated that by the use of this 
sheet the condition of the bearings both before and after adjust- 
ment are clearly indicated. 

The actual clearances observed at any overhaul are always 
recorded even if no adjustments are necessary and form a useful 
record for future guidance. 

The crank web deflection error is also recorded at the same 
time. 

This sheet is principally for recording bearing wear and crank 
shaft deflections, etc., but of course the pump cylinders them- 
selves and piston rings require attention but at much less fre- 
quent intervals, and there is no need to record liner and piston 
ring wear at every examination of the pumps. 


as 


Indication will soon be given by a general falling off in ort} 
when these later items require attention. 

Incidentally, air pumps for grain extraction should alwa 
be fitted with renewable cylinder liners. With well design 
piston rings the life of liner and rings should be many year;, 
as some Authorities hold that the grain dust itself has some 
small lubricating properties. Many manufacturers of this cla 
of air pump fit pistons with solid piston rings, i.e., not cut al 
stepped for expansion—but the solid ring has grooves cut rou! 
the entire diameter into which grain dust finds its way and a 
as a seal, much as the water rings cut in some water pun 
pistons. This type of piston ring undoubtedly tends for long 
cylinder liner wear as there is not the force of expansion of ring 
against the liner as with a split ring designed for expansion. 


ve 
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(To be continued) 





The Motor Truck Service to a Port 


Most of the great ports of the world have been developed with 
the basic idea of transferring cargo from railways or small water- 
craft to or from the big ship, but the ever growing part played 
by the motor truck in supplementing or even replacing other 
means of transportation calls for special arrangements to be 
made to enable the truck to develop its full efficiency. In speak- 
ing to the Society of Terminal Engineers on November 14th 
last, Mr. Billings Wilson, the assistant general manager of the 
Port of New York Authority, discussed this matter, and the 
following extracts from his talk show how seriously the New 
York authorities are taking the question. 

‘‘The motor truck terminal problem is so vital a factor in our 
modern urban economy that a constructive and realistic approach, 
such as we have been getting this evening, seems to me long 
overdue. It is a problem so closely related to our whole mech- 
anics of living, our ways of doing business, that the community 
has a large stake in its successful solution. There are, I believe, 
three distinct groups which must contribute and co-operate if 
we are to get anywhere in our efforts. First, there are the truck 
and truck terminal operators. We must depend upon this source 
for the practical viewpoint, born of long experience, for concrete 
direction in our thinking. Second, there is the consumer—and 
I would include in this group all those who have a direct or 
indirect interest—whether as shippers, manufacturers, or ulti- 
mate consumers. Finally, there are the administrative agencies— 
state, federal and municipal which must necessarily be con- 
cerned with the questions of public policy involved. 

It is as an informal spokesman for this last group that I am 
here this evening. We of the Port Authority have long been 
closely concerned with the transportation problems of this 
district. It is our duty and our wish to place at the disposal of 
the community whatever knowledge we may have that may be 
helpful in any phase of the situation, and, in addition, to make 


available such resources as we can command for carrying out 
any constructive programme that may be evolved. 

The first step, naturally, in working towards a solution of thi 
problem is to recognize clearly the situation which created it. 
The tremendous shift in freight tonnage from railroad to high- 
way which has taken place during the past decade may require 
some drastic revision of our thinking on transportation and ter- 
minal questions. Facts and figures tell the story. In 1919, the 
railroads were handling nearly 8,000,000 tons of freight at their 
Manhattan stations. Today, this tonnage has decreased nearly a 
half. An even more striking change has taken place in the hand- 
ling of less car-load merchandise* freight at New York. By 1932 
the Federal Co-ordinator’s figures indicated that the trucks were 
handling almost as much “‘l.c.1.’’ traffic as the railroads. By 
July 1939 ferry, bridge and tunnel records and clockings on the 
Boston Post Road indicated an approximate ratio of 2 tons by 
truck against 1 by rail. Figures reported by the U.S. Department 
of Agriculture show in 1928 virtually all of New York City’s 
milk supply arrived by rail. Today, more than 50 per cent. of 
the city’s milk arrives by truck. Similarly, today 40 per cent. 
of all the fresh fruits and vegetables consumed in New York are 
handled by truck as is two-thirds of the live poultry supply an: 
more than one-half of the fresh fish. 

There are 18,000 truck movements a day across the Hudso 
River via tunnel, bridge and ferry. Of these, about 20 per cen‘. 
are tractor-trailer units of the type used mostly for long-distan: 
haul. Conservative estimates would lead us to believe that the 
long distance truck tonnage in this territory probably exceeds 
15,000,000 tons per annum. This, then, is the situation. W 
are faced with the fact that a tremendous volume of merchandis 
is moving daily by truck into a district which not only was neve 
planned to cope with such a volume of highway traffic but als 
presents many inherent and special transportation difficulties. 


J 


*i.e., Goods in less than truck loads. 
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The Motor Truck Service to a Port—continued 


Some of the resulting problems are a matter of everyday 
experience. Street congestion is an obvious evil to every 
pedestrian and motorist and is certainly equally deplored by the 
truckman as an impediment to efficient operation. Less obvious 
to the average citizen are the evils of high terminal costs which 
are the inevitable by-products of the unprecedented growth of a 
new transportation medium without parallel efforts to plan and 
co-ordinate its use. Necessary restrictions upon the operation of 
long-haul trucks in city streets, such as the ban on trucks over 
33-ft. in the downtown* produce area, add to the expenses of 
the motor carrier. Fleets of trucks operating to merchants’ 
store doors and parking on narrow streets pile up operating costs 
and simultaneously increase street congestion. Symptomatic of 
ou: terminal delivery problem are current proposals to add extra 
charges beyond the base motor truck rates to and from the New 
York district for delivery to outlying points and to steamship 
pie ‘Ss. 

()bviously what is needed is a long term comprehensive 

approach to the whole problem. From the community’s stand- 
po nt this is the only hope of a permanent check to constantly 
mounting costs, an objective which I know is shared by practical 
trickmen. As further evidence of the readiness of the industry 
to participate in a constructive plan, two large trucking associa- 
ticus have already appointed committees to confer with the Port 
A: thority and to conduct studies of means to reduce terminal 
co is. 
Vhile we are not, at this point, prepared to present a formal 
so ution to the problem, it is already clear that a major step 
in the right direction would be the establishment of union truck 
te: minals. In this connection our experience at the Port Authority 
wih the operation of a union terminal for less carload railroad 
fright is illuminating. From the shipper’s standpoint, it is 
es ‘mated that the elmination of calls at an average of three 
in lividual railroad stations with travel time in between has cut 
m rchant’s trucking costs nearly one-half with a saving of over 
$1 per ton. 

These estimates are supported by the actual experience of 
numerous distributors of food, clothing and general merchandise. 
We have in our files a substantial accumulation of letters which 
teil in concrete terms just what the union terminal means to 
shippers. A bakery products manufacturer reports a saving of 
$1 per ton in trucking costs; a purchasing agency $1 to $1.50; 
a chain of stores cut its weekly trips to railroad stations from 61 
to 11, a saving of 50 trips; a paint manufacturer eliminated one 
ot his two trucks—these are examples which can be multiplied 
indefinitely. 

[here is no reason why a similar programme for the efficient 
handling of over the road merchandise would not result in com- 
parable savings. It is quite probable that a union truck terminal 
will, to a large extent, eliminate the need for store door delivery 
by making it possible for the shipper to pick up and deliver all 
shipments at a single point. There are many shippers who would 
find this extremely desirable as a means of reducing the number 
of trucks at their own shipping platforms. At the same time 
the over-the-road operator would be justified in making a lower 
terminal-to-terminal rate or an allowance to the shipper, similar 
to the five cents per hundred pound allowance made by the 
railroads, for delivery at stations in lieu of store door delivery. 

On the other hand, if it seems advisable to maintain store door 
celivery the union truck terminal would provide an excellent 
station for sorting of inbound freight and consolidation of out- 
bound freight. Co-ordinated with the over-the-road haul, con- 
tract mosquito fleet trucks could operate between the union 
sorting station and store door. Undoubtedly such an operation, 
efficiently planned, could be carried on at far lower cost than 
the present system of sending the large over-the-road trucks into 
congested areas. 

Details of policy and operation must naturally be worked out 
in future discussions. For the present I believe it is of paramount 
importance that we reach substantial agreement in principle and 
seek community support for that principle; namely that co- 
ordination of trucking operations through a system of union 
terminals is desirable. We of the Port Authority stand ready 
to lend our full and energetic assistance not only to the further 
idy of this problem but also to the task of translating the plan 
to areality. To this end, it would be well within our province 
d authority to extend our credit for the actual construction 
any proposed terminals which can be demonstrated to be self 
pporting or even to devote to truck terminal service such por- 
m of our present inland terminal at 8th Avenue and 15th Street 

will not be required by the railroads collectively, in the 
ture. Finally, may I assure you that we look upon the union 
ick terminal not as a pious hope or remote future goal. We 
gard it as an immediate necessity which can be achieved if all 
ll attack the problem with vigour, intelligence, and a spirit of 
-operation. To such a programme, the Port Authority 
p edges its fullest support. 


—-nAn-—s 


2s = = 


_ 





‘Le., Central. 


THE Dock AND HARBOUR AUTHORITY 169 


The Port of Chittagong 


Excerpts from Administration Report of the Commissioners 
for the Year 1938-39 


Port Finance 


The result of the year’s working as compared with that of the 
previous year is as follows:— 


1937-38 1938-39 


Rs Rs 
Income, ordinary 6.76488 7.21.763 + 45,275 
Expenditure, ordinary 3.90, 166 3.44.996 45.170 
Net Revenue 2.86322 3.76.767 + W445 


Besides the ordinary expenditure referred to above, interest 
and loan repayment charges met out of revenues during the 
year amounted to Rs. 2,00,072 against Rs. 1,96,842 in the pre 
vious year. A sum of Rs. 72,551 was charged to revenues to 
wards contribution to Depreciation Fund. After meeting all 
the charges mentioned above the revenues for the year showed 


a surplus of Rs. 1,04,144. 











The ss. * Clan Ferguson ~ Loading Jute 


Out of the revenue surplus, a sum of Rs. 50,724 was appro 
priated to Capital Account for expenditure on works correct 
chargeable to that account. 
Rs. 42,298 on the previous year’s contribution due to the expend 
iture on additional moorings at Assam-Bengal Railway Jettics 
and acquisition of Messrs. T. Morrisons land at Goswaindanga 

The surcharge of 12} per cent. on River and Port dues origin 
ally levied in September, 1933, continued in operation through 
out the year, resulting in additional revenues of Rs. 53,613 and 
Rs. 9,817, respectively 


This figure shows an increase of 


Industrial Site Development 


rhe Government of Bengal sanctioned the Chittagong-Patunga 
road scheme and construction was commenced almost immed- 
iately. The road, which is 7} miles long, will link the Com 
missioners’ road at Kumarkhal with the seashore at Patunga. 
The road runs alongside the Port revetment siding for about 4 
miles, utilising the existing railway bridges and as the Com- 
missioners are dismantling the lower 3} miles of their siding on 
account of completion of river works, the embankment and 
bridges over this length will be wholly utilised for the purpos« 
of the road. The road gives access to the excellent industrial 
sites bordering the river, as well as to the Guptakhali landing 
ground and the site for the new Pilot and Signal Station at 
Patunga Point. Already enquiries for industrial land have been 
received, one of particular interest being that of the National 
Cotton Mills Ltd., an enterprise having in view the establish- 
ment of a cotton spinning and weaving industry at Chittagong. 

River Regime 

Inner Bar.—The bar maintained a steady depth of 14-ft. 6-in. 
reduced level, for the four months April-July, and of 14-ft. 
reduced level for the next two months. The strong freshet in 
September reduced the depth to 13-ft. 6-in. for the space of a 
week, after which the depth naturally improved and maintained 
itself for the rest of the year at between 14-ft. 6-in. and 15-f1. 
reduced level. 

Conditions over the Inner Bar area are gradually becoming 
stabilised with the main current establishing itself more firmly 
along the Juldia training wall. The extension of the wall by 
2,000-ft. during the present season will further stabilise condi- 
tions. 

Outer Bar.—Conditions remained remarkably — constant 
throughout the year, the minimum depth over the area varying 
from 20-ft. to 21-ft. reduced level. The establishment of the 
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Up-river view of the 


main river current more firmly along the Juldia training wall 
has resulted in the current crossing over from the Juldia to the 
Patunga bank at a lower point as desired and has eased the 
heavy scour along the Patunga Revetment. The position of 
maximum scour is now located well down the Patunga training 
wall, where the wall has been raised and strengthened for the 
purpose. The width of the navigable channel along the Patunga 
wall is from 750-ft. to 800-ft. 


River Improvement Works 


Patunga Revetment.—Government sanction having — been 
obtained in April, 1938, to the consolidation of the Patunga 
Revetment and Foreshore Training Wall at an estimated cost of 
Rs. 1,00,000, this work was carried out during the year. 

Juldia Training Wall.—Government sanction having been 
obtained in April, 1938, to an estimate of Rs. 2,09,000 for con- 
solidating and extending this wall, the work was taken in hand 
and good progress made by the end of the year. Unfortunately, 
the extension of the wall had to be carried out in deeper water 
than estimated for, owing to the river current setting more 
strongly along the wall than previously, consequently the length 
of the extension has had to be curtailed to keep expenditure 
within the limits of the estimate. From the river training point 
of view, the deeper water experienced at the end of the Juldia 
wall is very satisfactory, as the idea of extending the wall is to 
induce the river current to run more strongly along the wall 
thereby making the current cross over to the Patunga bank as 
near the river mouth as possible with resultant diminution of 
scour and widening of the navigable channel. Already condi- 
tions have improved in this respect. 

Gupta Training Wall.—Work could not be concentrated on 
this scheme owing to the necessity of carrying out the additional 
work to the Juldia and Patunga Training Walls as mentioned 
above. Nevertheless good progress was made with the Gupta 
wall such that at the end of the year, only another three months’ 
work was required to complete the scheme, which means that 
completion should be effected by the commencement of the 
rainy season. 

Patunga Traifting Wall Extension.—This work, estimated to 
cost Rs. 2,68,853, was commenced in November, 1937, and 
continued during 1938-39. The work was of the emergency 
type, it being necessary to protect the upper end of the Patunga 
revetment from the strong scour which was setting in. The 
construction of this wall has proved the most difficult of any 
undertaken so far, by reason of the deep water and strong 
currents. Owing to the increased scour that has taken place 
since the estimate was framed, the construction in deeper water 
resulted in heavy expenditure, with the result that only 1,400-ft. 
of the wall could be built out of the 2,500-ft. estimated for. 
As an offset to this, it has been possible to extend the Gupta 
Training Wall to within 1,200-ft. of the end of the Patunga 
training wall extension; consequently control of the river in the 
section has been established and the curtailment of the Patunga 
wall extension should be of no appreciable consequence. 

Proposed Future Programme of Works.—In view of the 
improvement in river conditions resulting from the training 
works so far carried out, which rendered dredging unnecessarv 
during the year, a scheme of additional works was prepared 
which should obviate the necessity of future channel dredging 
and enable the dredger to be disposed of. The scheme was 
approved by the consulting engineers. whose senior partner, Mr. 
E. J]. Buckton, visited Chittagong for two davs in Februarv, 
when the existing works and the whole river within Port limits 
were inspected, the new schemes discussed and demonstrations 
conducted in the tidal model. Mr. Buckton, while approving 
the schemes and programme of execution. contended that it 
was not safe to dispose of the dredger at the present time. He 





Port of Chittagong. 


agreed, however, that the situation might be reviewed in { vo 


years, after certain of the additional works had been execu ed 
and the results observed. 

The scheme, which the Commissioners had under consic :r- 
ation at the end of the year, and which they subsequen ly 
approved and forwarded to Government is as follows:— 


Rs I 
‘ Upper Juldia Foreshore Wall costing 4,15. 
- Danger Char Training Wall costing 2.36. WW 
3 * Up-river scheme, comprising 


8.38,900 
608,900 


(a) Chittagong training wall 
(b) Kolagaon revetment 


(c) Bakalia  revetments 143,200 
15,91, 00 

4. Gupta leit bank training wall, the cost of which is 
placed tentatively at 7,004 00 

3 Extension of Juldia training wall, the approximate 


cost of which is 10,000.10 

Items (1), (2) and (3) estimated to cost of Rs. 22,42,00) 
represent a definite four years programme, to which it is hop. d 
early Government sanction will be obtained. Items (1) and (.’) 
are designed to maintain the present improvement at Gup.a 
Crossing and are due to be carried out during next season. Ite 1 
(3) is the scheme for stabilising the Chittagong Reach and 
upper sections of the river to maintain permanent deep water it 
the jetties and effect a general improvement in the Port ar 
Item (4) represents the training work necessary for the fin. ! 
improvement of Cupta Crossing to the degree attained over t 
other bars. This work should be taken up directly the necessa 
degree of river control in the Chittagong section has been o 
tained by the ‘‘ up-river ’’ scheme. Item (5) is a scheme which 
may be required, in whole or in part, depending on the manner 
conditions adjust themselves at the river entrance, which onl\ 
time can show. 

River Lights, Beacons and Buoys 

Tidal, leading and buoy lights were satisfactorily operated 
for night pilotage during the season. The two higher powe1 
double flashing ‘‘Aga ’’ buoy lights purchased the previous year 
proved very satisfactory. An additional can buoy was con- 
verted into a light buoy. 

The entrance to the river is now lit by two gas buoys, giving 
unattended service throughout the season. 


Trade of the Port 


The following statement shows the tonnage of goods passed 
through the Port during 1938-39, compared with that of the 
preceding year:— 
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1937-38 1938-39 

Tons Tons 
Total Foreign Imports 92.750 65,737 
Fotal Coasting Imports... 150.879 229,602 
Inland General Cargo 20,805 23.800 
Total Imports 264,434 319,139 
Total Foreign Exports ; 78.911 80.923 
Fotal Coasting Exports : 41,458 34.611 
InJand General Cargo 7.690 9177 
Total Exports 128,059 124,711 


Grand Total Trade, 1937-38 392,493 tons; 1938-1939 443.711. tons. 

Juring the year under report 864 vessels ot a registered net 
tonage ot 557,971 tons entered the Port as compared with 857 
of a registered net tonnage of 537,614 tons in the previous year. 


Conclusion 

‘he results of the year’s working are very satisfactory, showing 
ar increase in revenue and reduction in ordinary expenditure. 
T e continued improvement in river conditions resulting from 
ri er training works is also gratifying. Unfortunately the neces- 
si 7 to carry out a further large programme of works involving 
ai increase in loan service charges forbid early consideration of 
th removal of the 12} per cent. surcharge on the River and 
P rt dues. 
‘he Report is signed by G. E. Cuffe, Chairman of the Part 
nmissioners. 


~ 
2 








Fort of Fremantle, Western Australia 





E. cerpts from the Fortieth Annual Report of the Harbour Trust 
for the Year ended 30th June, 1939 
Financial 
Che gross earnings for the year were £512,413 18s. 4d., an 
rease of £1,765 5s. 9d. over the previous year, while working 
expenses totalled £247,242 14s. 0d., or £652 2s. 3d. in excess of 
last year. The closeness of the aggregate figures for the two 


ycars is remarkable, especially when the variations in the items 
making up these aggregates are considered. 

rhe surplus of gross earnings over working expenses was 
£265,171 4s. 4d. or 9.1 per cent. of the total capital indebtedness, 
aid after allowing for the statutory obligations, viz., interest, 
sinking fund and renewals fund, the surplus then remaining, 
£100,732 4s. 7d., represents 3.5 per cent. on capital, the 
respective percentages in each case being the same as for last 
year. 

Capital Expenditure.—The net amount charged to Capital 
Account from loan funds during the year was £34,465 8s. 7d., 
which included approximately £9,000 on North Wharf recon- 
struction, £9,000 on deepening portion of the eastern end of 
the harbour, £11,000 on widening the seaward approach to the 
Entrance Channel, and £5,000 on extensions to the Woodman 
Point Explosives Jetty. After allowing for sinking fund con- 
tributions, which are carried to a depreciation reserve in antici- 
pation of their being applied in writing down certain assets, the 
balance remaining on loan expenditure account Is 
£2,886,319 5s. 10d. 

Capital expenditure from revenue during the year was 
£5,251 1s. 1d., while depreciation amounting to £5,337 5s. 11d. 
was provided, the balance remaining on account of revenue 
capital being £34,914 13s. 8d. 


Trade and Shipping 
he following table of vessels using the port, their gross ton 
ize and the volume of cargo inwards and outwards over the 
ist three years indicates at a glance the fluctuations that have 
ecurred in these directions during that period: 


Gross Average Cargo Tonnage, exclusive of 
Registered Gross Livestock and Bunkers 
Year No. Tonnage Tonnage Inwards Outwards rotal 
1936-37 732 5,806,682 7,933 915,680 479,104 1,394,784 
1937-38 810 6,297,750 7,775 970,636 610,688 1,581,324 
1938-39 847 6,649,864 7,851 942,156 680,354 1,622,510 


Cargo.—The volume of cargo for the year increased in the 
ggregate by 41,186 tons or 2.6 per cent. over last year, im- 
orts however showing a decrease of 28,480 tons or 2.9 per cent., 
hile exports increased by 69,668 tons or 11.4 per cent. on the 
‘revious year. Of the total cargo dealt with during the year, 
nports comprised 58 per cent. and exports 42 per cent., the 
orresponding figures for the last year being 61.4 per cent. and 
8.6 per cent respectively. 
Wharfage Revenue and Rates 

An analysis of the wharfage collections and the classes of 
oods contributing thereto for the year, serves further to demon- 
trate that the continuance of the present policy of exemption 
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from wharfage to goods of local manufacture and primary pro- 
ducts will largely depend upon the maintenance of the volume 
of imports. The latter fell away during the year to the extent 
of 28,480 tons with a corresponding decrease of £5,471 in 
wharfage revenue, notwithstanding an increase of 69,666 tons in 
exports. Cargo exempted from wharfage outwards totalled 
566,449 tons representing 84 per cent. of the total outwards 
tonnage or 35.3 per cent. of the total cargo dealt with, 
the corresponding figures for last year being 498,758 tons and 
81.8 or 31.5 per cent. respectiv iy. 

Full wharfage rates were paid on 583,783 tons inwards com- 
prising 62.1 per cent. of the inwards traffic compared with 
613,718 tons or 63.8 per cent. last year. A rebate of 50 per cent. 
of the charge is allowed on fuel oil landed and subsequently 
bunkered into vessels, the quantity this year being 124,234 tons, 
compared with 126,569 tons for the previous year. 

A concession in rates is also allowed on raw materials im- 
ported for use in local manufactures, these goods paying only 
one-third of the full wharfage rate. Cargo admitted at this 
concession rate aggregated 221,111 tons or 23.4 per cent. of the 
total imports, the quantity for the previous year being 193,42: 
tons or 19.4 per cent. of imports. 


Cargo Handling 

The various activities associated with the Trust’s cargo 
handling operations have again functioned smoothly and with 
satisfaction during the year. The quantity of cargo actually 
handled by the Trust, 1,324,494 tons, represents an increase of 
64,447 tons or 5.1 per cent. over last year, and comprises 81.4 
per cent. of the total cargo dealt with at the port. Cargo 
handled overside to or from lighters, or discharged or loaded 
per pipe line is not handled by the Trust. 

Navigation 

The various activities associated with this branch of the Trust 
have operated efficiently throughout the year. 

The annual soundings within the Inner Harbour disclose a 
uniform depth of 36-ft. throughout, the maintenance of this 
condition having involved the removal, by dredging, of 8,155 
hopper yards of sand and silt. 

It is of interest to record that the Norwegian whale factory 
vessel ‘* Terje Vikin,’’ of 20,638 tons gross which arrived at 
Fremantle on March 17th last, entered the Inner Harbour and 
berthed at ‘‘ FF” Shed, Victoria Quay, drawing 33-ft. 7-in. on 
a tide of 1-ft. 8-in. After taking on 1,300 tons of fuel oil, the 
vessel departed drawing 34-ft. 9-in. forward and 34-ft. 4-in. aft 
on a tide of 1-ft. 11-in. This constitutes a record deep draft 
for the port. Another vessel of ncte to arrive during the veat 
was the ‘‘ Dominion Monarch ’’ of 27,155 tons gross, the largest 
commercial vessel to have entered the port. 

Certain survey work has been carried out by the Hydro 
graphic Branch of the Royal Australian Navy, in and about 
the approaches to the port, but no information is yet available 
regarding this work. 


Works and Improvements 
Wharves and Jetties 

North Quay.—During the year, the rear of berths 9 and 10 at 
the eastern end of the quay were rebuilt, the old timber sheeting 
and platform being replaced with concrete. The complete r 
construction of these berths is in abeyance pending a decision 
regarding the proposed bulk wheat terminal. 

Woodman’s Point Explosive Jetty.—As indicated in ow 
last report the depth of water at the jetty was insufficient to 
accommodate certain of the vessels engaged in the conveyance 
of explosives, and rather than undertake dredging, which has 
hitherto proved ineffective in this locality, an extension to the 
jetty of 120-ft. into deeper water was decided upon, and has 
since been completed. 

Robb’s Jetty.—Further extensive maintenance work, including 
the renewal of piles, beams and decking, at a cost of approxim 
ately £2,000 was carried out at Robb’s Jetty during the period 
under review, and with a similar expenditure during the ensu 
ing summer it is anticipated that this jetty will be in thoroughly 
sound condition and that for the next eight or ten years only 
minor repairs will be necessary, thus considerably reducing 01 
dinary maintenance expenditure. 


Dredging 

inner Harbour.—In addition to the dredging necessary in 
maintaining the recognised depth of water in the Inner Har 
bour, portion of the eastern end of the harbour adjacent to the 
railway bridge was deepened to 20-ft. below low water in ordet 
to provide an improved getaway for flood waters through the 
bridge. 

Entrance Channel.—As anticipated in our last report work 
was commenced in January last, on the widening or ‘‘ bell 
mouthing ’’ of the seaward approach to the Entrance Channel 
Good progress was made until weather conditions necessitated 
the withdrawal of the dredger to more sheltered positions. The 
whole work, it is estimated, will take a further two seasons to 
complete. 
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The Future of British Ports 


By D. ROSS-JOHNSON, C.B.E., M.Inst.T.* 


In its issue of January last this Journal contained an abstract 
of an interesting discussion by the Pacific Coast Association of 
Port Authorities of the U.S.A. on the ‘‘ Duties and Responsi- 
bilities of Port Authorities,’’ which may, perhaps, best be des- 
cribed as a discussion on the philosophy of port economics. Its 
trend was to the effect that port functions are public services, ‘‘a 
stationary link connecting two mobile systems, and their para- 
mount duty is to give the cheapest and most efficient service 
possible.’’ [o this end, all working for private profit should be 
eliminated, and also all competition between different ports on 
the ground that every hinterland has its natural gateway which 
it should be helped to use. Competition between ports to attract 
more traffic than would come to each naturally, involves the 
spending of capital to provide more facilities, and to the extent 
to which they draw traffic from elsewhere they must be, in the 
aggregate, in excess of needs, and to that extent involve a burden 
ot interest and redemption to be added to the working expenses, 
and therefore charges; and what one gains is only robbed from 
the other. If competition and profit-seeking is to be abolished, 
the logical conclusion must be some form of Public Authority. 
If competition between areas is to be ruled out, the conflicting 
interests of Local Authorities must also be ruled out, and the 
ports must become a function of the State, which alone would 
be in a position to hold the scales impartially. 

The foregoing sounds like a counsel of perfection, as even 
National Governments are subject to many influences and are 
not always impartial. 

But the theory is, at any rate, attractive, and it may be 
interesting to consider it from a European point of view at a 
time when it is being said that we are at the eve of a period of 
reconstruction and that it is necessary to look ahead and make 
plans. 

In our own country, suggestions have been revived that the 
nationalisation of the railways may become a live question 
after the war. The Railway Companies are the largest dock- 
owners in the United Kingdom. Any change in the status of 
the railways involves the status of the railway-owned docks. 
These are the most important of their many subsidiary under- 
takings, and this would immediately affect the fortunes of many 
independant Ports and Harbours which are their neighbours or 
are in competition with them. 

The great variety in the methods of ownership and administra- 
tion of the ports in the United Kingdom has often been the sub 
ject of discussion. It is a natural consequence of the gradual 
growth of a very old country, and the adoption of the principle 
that trade must pay for iiself and not be helped from public 
funds. In most other countries, it is held to be the province of 
the State to help the ports as it 1s its province to help to provide 
roads or to prevent floods. 

Consequently, with the exception of National ownership all 
the various forms known to the world are to be found in Great 
Britain. One or other of them is to be found in every country, 
but it is only in this that they are all to be found. The criticism 
has often been made that while each system may be good when 
used alone, they are not all good when mixed. The methods in 
Great Britain may be classified as follows:— 

Ownership by a commercial company working for profit; 
Ownership by a railway company; 

Ownership by a Local Authority; 

Ownership by a Public Statutory Trust. 

History has shown that private ownership for profit has 
seldom succeeded in surviving, for the reason that the 
construction of a port with its docks and appendages is a lengthy 
process and the fructification of the enterprise and attraction of 
traffic takes still longer. It cannot, therefore, be an attractive 
investment for the private investor. 

Most ports which originated as private companies have either 
gone to the scrap-heap or been taken over by some more 
powerful undertaker. London, Liverpool, Bristol and 
Southampton are instances which at once come to mind. 
London’s trade and the prosperity of the City which depended 
on it were secured by the establishment of the Port of London 
Authority, which absorbed the several struggling dock 
companies. At a much earlier date the Mersey Docks and 
Harbour Board had developed the port of which the first stones 
had been laid by the Liverpool Corporation. At Bristol, the 
process was reversed, the struggling companies which had made 
the first docks were taken over by the City Corporation, which 
had the patience and the foresight to face up to many years of 
costly development to achieve an undertaking now completely 
self-supporting, and the foundation of the city’s prosperity. 
Southampton and Hull were saved by the railway companies 
and their subsequent history is well known. 








*Formerly General Manager of the Port of Bristol Authority. 





72 tHE Dock AND HARBOUR AUTHORITY 





As regards the decay of the company-owned ports, a shining 
example to the contrary may, of course, be claimed by the 
Mancnester Ship Canai, but this is only the exception which 
proves the rule. It 1s the exception, because it has been a unique 
example of local patriotism. The capital was contributed by 
rich citizens, with no hope of any early return on their money 
and who, in tact, waited tor many years, and when that source 
was exhausted, it was supported by the City, which, of course, 
means the local rate payers, and they in turn, required a long 
period ot patience. So this undertaking should really be put in 
a class by itself between municipal and private ownership. 

The statutory boards ot Lonaon, Liverpool and a number of 
smaller ones are self-supporting and are often quoted as the 
satisfactory alternative to National ownership, excluding as they 
do any question of private profit. 

The railway-owned ports tell a different tale. As the figures 
appear in the published accounts of the large companies, t) ey 
are all subsidised by the railway shareholders; that is to say, 
the net earnings appear as less than the interest and redemp: on 
of the capital invested in the undertakings. It is, of cou.e, 
often said that there is an answer to this, viz., that he 
contributory value to the owners by bringing traffic to ti -ir 
systems exceeds this book-keeping loss on their harbours, ut 
that is an old controversy which is not the subject of this arti e. 
The problem has also been affected by the advent of 1 id 
transport, which is apt to complain that it does not always gv a 
square deal when its competitor owns the port. 

But while most of the ports in this country, under any of th « 
systems of ownership and control, can claim a certain amount >f 
success, there are some facts that cannot be denied: 

One is that the charges to be paid by the users of English px 
are generaily in excess of those paid by users in foreign po 
which have the benefit in various forms of a state subsidy. 

Another is that the existence of competition leads 
expenditure on duplicate or excessive facilities, the cost of wh 
has imposed more charge for the service of the capital, on 
trade of the kingdom. 

A passing reference should not be omitted to another feat 
of port operation in this country. Many _ subsidia 
occupations in most ports are left to private enterpri 
stevedoring, handling cargo, warehousing and other services, 
that a considerable amount of private profit-seeking remail 
This need not materially affect the problem under discussi: 
but it affords, in part, an explanation of the higher Briti 
charges just referred to for which the whole blame is sometimes 
rather unfairly put on the Port Authorities. 

Port dues and charges constitute a very material item in t 
difference in cost between the points of production and destinati: 
im Our import and export trade, and if there is anything in t 
argument of the U.S.A. Authorities enunciated above that 
national organisation would reduce this burden, it is wort 
consideration. 

For this purpose, the history of the Port of London Authorit 
may usefully be referred to. Before it came into existen 
competition was rife between the companies, the owners of thy 
various docks in London river. They were all impecunious a1 
admittedly inefficient and unable to raise funds for necessary) 
modernisation. The advent of the P.L.A. eliminated 
competition and vrofit-seeking and built up a great modern port 
to the satisfaction of both the users and the suppliers of the 
capital. 

It may be said that the expenence of London supports th: 
arguments of the U.S.A. advocates. It may be worth whil 
therefore, to consider if an extension of the system would bi 
te the advantage of the country. The geography of this country) 
with its multitude of ports, large and small, may, or may not 
be considered not so favourable for the adoption of the sam 
system of national or regional authorities. 

To take first the four great estuaries: Thames, Humbe 
Mersey and Severn. In the case of the first. London, as ha 
just been pointed out, has the sole control of its area and is 
therefore, able to fit its equipment to the needs of its trade and 
to direct its shipping to the points where it will find the particu 
lar facilities it may need, and so avoid spending money 0: 
redundant or misplaced facilities. 

But in the Humber estuary there are several ports, Hull 
Immingham, Grimsby, Goole, etc., in active competition wit! 
each other, and not always equal competition, on account « 
the railway subsidy. 

In the Mersey, the Dock and Harbour Board faces the com 
petition of the railway port of Garston, and has to provid: 
passage for the shipping using the Manchester Ship Canal. 

In the Severn and Bristol Channel, before the railwa 
amalgamations of 1921, on the Welsh side there were man\ 
ports in severe competition, viz., Cardiff, Barry, Newport 
Penarth, Swansea, Port Talbot, etc. These have all now bee! 
absorbed in the Great Western Railway, but the ports on th: 
English side remain outside the combination, viz., Bristol 
Llanelly, Sharpness and Gloucester, with Plymouth also unde 
the railway company. 
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The Future of British Ports—continued 


On the North-East Coast a similar example may be found in 
the three rivers, the Tyne, Tees and Wear with Trust and rail- 
way ownership interwoven. Similar lists can be made for the 
Clvde, the Forth and other parts of the coastline. Some ports 
are struggling. Some are accused of undue profits at the ex- 
pense of the traders. But in all cases they have had to stand or 
fall on their own resources without any aid from the taxpayer. 

So it may be said, why ask for any change? It may be 
assumed that nationalisation in the sense of State ownership and 
civil service working is not likely to find favour in the country 
despite the fact that one party has put forward proposals for the 
central national control of all forms of transport. If any 
change has to be made, it will probably take the form of public 
Trusts such as the P.L.A. or the latest example, London 
Transport. One organisation for the whole country would be 
unwieldy, but the form adopted might be that of a regional or 
area organisation, and this would, of course, provide much 
scope for controversy as to how the areas are to be demarcated. 

iis would not, of course. entirely eliminate competition, as 
t.ere is much competition between areas—witness the tea trade 
c ntralised in London and the competition between London and 

ull for the wool trade—many might think this is an asset. 

But it seems likely that nationalisation of the railways in some 
{ rm is again going to become a matter of controversy. Such a 
1 ovement must involve consideration of the status of the rail- 

1y-owned ports and discussion in good time of the best way to 
cal with these may be to common advantage. 

Whatever direction the future of the railways may take. one 

gument for their rel’ef from the burden of their docks will be 
«ven stronger in the future than it has been in the past, viz.. 
tie increasing incidence of road transport. Complaints have 
lcen made, and sometimes carried into the courts, that there is 

tendency for the railways to unduly favour their own form 
({ transport against that of the independent road operators. 








Waterside Facilities in the Singapore 
Airport 


In the paper given by Mr. R. L. Nunn to the Institution of 
Civil Engineers in April 1939 there are certain points of interest 
to harbour engineers. 

In the first place the site was reclaimed from a tidal swamp 
on the eastern side of the town by dry filling. Over eight million 
cubic yards of soil was excavated from a hillside about 3 miles 
from the site and transported by rail. The unit cost of excava- 
tion, transport and tipping was about $0.40 per cubic yard. 
Singapore dollar equals 2s. 4d.) 


Retaining Wall 

The design of the retaining wall along the waterside limits of 
the reclamation required careful consideration. Fortunately, 
supplies of coral were readily available in adjacent islands, and 
could be brought by tongkang to the site at an average cost of 
$1.15 (about 2s. 8d.) per cubic yard. This material was par 
ticularly suitable because of its extreme lightness, a dry cubic 
foot weighing only 73 lb. A _ wall built in coral blocks was 
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Fig. 1. Section througn Coral Retaining Wall. 

‘nerefore unlikely to induce sufficient loading to disturb the 
ability of the earth bund on which it was built. Minor move- 
.ent or displacement can be met by adjusting the alignment of 

the pre-cast concrete coping blocks with which the wall is 

capped. Fig. 1 shows a section through the wall, which cost 
$7.00 (about 16s. 4d.) per linear foot. 
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Adjacent to the slipway and jetty the toe of the wall was pro- 
tected by concrete sheet-piling. 
A channel and anchorage were dredged for seaplanes involving 


the removal of some 2,150,000 cubic yards. Booms of 24-in. 
timber were placed to protect the seaplanes from floating debris. 

Reinforced concrete buoys 100 yards apart and surmounted 
with orange lights serve to indicate by night the alignment of 
the timber booms. Fig. 2 illustrates one of these buoys. The 
entrance to the channel from the sea is marked by two concrete 
piled beacons carrying “‘Aga’’ lights. 

Slipway and Jetty 

The slipway is 100-ft. wide, and is sloped at 1 in 15. Its 
length of 263-ft. provides for a minimum depth of water of 
8-ft. 6-in. at the foot of the slipway. When the design was pre 
pared, no information was available regarding future weights 
and dimensions of flying-boats or as to the methods to be used 
by their operators for beaching. Test-piles showed the ground 
here to be even worse than under the hangars, and it would have 
been a most expensive proposition to build a slipway which 
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Fig. 2. Reinforced Concrete Buoy 

would carry a heavy concentrated load at any point on its sur 
face. It was accordingly decided to allow for loads of up to 
60 tons to be carried along defined lines only (with rails imbedded 
in the surface) and to allow for a distributed load of 200 Ib. pe: 
square foot elsewhere. It has subsequently transpired that the 
new ‘‘Empire’’ type flying-boat uses a beaching chassis of twin 
tired wheels with a wheel-gauge which matches the rail-gauge 
closely enough for practical purposes. The piled foundation ot 
this slipway comprises one hundred and thirty 16-in. octagonal 
reinforced-concrete piles ranging between 67-ft. and 129-ft. in 
length. (The aggregate pile-length was 12,460-ft.). With a 
view to weight-saving, the underside of the slipway-slab was 
cast in cellular form; below L.W.O.S.T., however, a plain slab 
was used. 

The jetty adjacent to the slipway measures 300-ft. by 35-ft. 
in plan and is designed to provide access for passengers, mails 
and freight, and also a platform for a travelling crane. The pil 
foundations are protected by concrete cylinders. One of the two 
sets of landing steps has been provided with a canopy to protect 
passengers from the weather between launch and motor car. 
Whether travelling by aeroplane or flying-boat, therefore, th 
passenger is at all times protected from the weather—a feature 
noticeably absent at many airports and at most shipping wharves. 
Consideration is being given to the provision of a floating land- 
ing stage connected by covered gangway to the jetty. More 
experience is, however, first required of the behaviour of flying- 
boats in a strong cross wind. The crane on the jetty is electric 
ally operated and has a capacity of 2 tons at 60-ft. radius. Both 
the slipway and jetty were constructed ‘‘in the dry’’ within an 
earth bund, which was afterwards removed by dredgers. 








Publication Received. 


The handy manual, known as the B. S. P. Pocket-Book and 
published by the British Steel Piling Company, Ltd., is familiar 
to structural engineers and will be found in most of their draw 
ing offices. The issue of a new edition (the 5th) is accordingly 
to be welcomed, since there have been a number of develop- 
ments in piling and piling plant during recent years. Advantage 
has been taken of the opportunity to add an entirely new section 
dealing with the most satisfactory methods to be employed in 
driving Larssen Steel Sheet Piling, particularly when this popu- 
lar system occupies a permanent and conspicuous place in the 
finished structure. Enlargement has also been made of the 
Notes on the design of cofferdams and retaining walls. The book 
can be obtained on application to the British Steel Piling Com 
pany, Thames House, Millbank, S.W.1. 
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